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I. INTRODUCTION

1. This Administrative Order on Consent ("Consent Order") is entered into

voluntarily by the United States Environmental Protection Agency (EPA) and BDR Liquidating,

LLC, an Arizona limited liability company ("Respondent"). The Consent Order concerns the

.preparation and performance of, and reimbursement for all. costs incurred by EPA in connection..

with, a remedial investigation and feasibility study (RI/FS) for the Baker Metal Products Site

("Site"), located at 1601 East Madison Street, Phoenix, Arizona, within the third operable unit of

the Motorola 52nd Street Superfund Site ("52nd Street Site") in Phoenix, Arizona.

II. JURISDICTION AND GENERAL PROVISIONS
14 2. This Consent Order is issued under the authority vested in the President of the

United States by Sections 104,122(a) and 122(d)(3) of the Comprehensive Environmental

Response, Compensation, and Liability act, as amended, 42 U.S.C. Sections 9604, 9622(a),

17 9622(d)(3) (CERCLA). This authority was delegated to the Administrator of EPA on January
18

23,1987, by Executive Order 12580, 52 Fed. Reg. 2926, further delegated to Regional
19 Administrators on September 13,1987, by EPA Delegation No. 14-14-c, and further redelegated

20 to Region IX Superfund Branch Chiefs by the Regional Administrator of Region IX on

21 September 25,1997.
22

3. The Respondent agrees to undertake all actions required by the terms and

23 conditions of this Consent Order. In any action by EPA or the United States to enforce the terms

24 of this Consent Order, Respondent consents to and agrees not to contest the authority or

25 jurisdiction of the Superfund Branch Chief to issue or enforce this Consent Order, and agrees not

to contest the validity of this Order or its terms.

27 "

28
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4. In accordance with Sections 104(b)(2) and 122(j)(l) of CERCLA, 42 U.S.C. §§
4 "

9604(b)(2) and 9622(j)(l), EPA notified the Arizona Department of Environmental Quality,

Arizona Game and Fish Department, U.S. Department of Defense, U.S. Department of Interior,

National Oceanic and Atmospheric Administration, and U.S. Department of Agriculture on

September 3, 2003 and the U.S. Department of Energy on October 3, 2003 of negotiations with

potentially responsible parties regarding the release of hazardous substances that may have

resulted in injury to the natural resources under Federal and State trusteeship.

HI. PARTDZS BOUND
12

5. This Consent Order shall apply to and be binding upon EPA and shall be binding
13

upon the Respondent, its agents, successors, assigns, officers, directors and principals.
14

Respondent is responsible for carrying but all actions required of it by this Consent Order. Each

signatory to this Consent Order certifies that he/she is authorized to execute and legally bind the

party he/she represents to this Consent Order. No change in the ownership or corporate status of

17 the Respondent or of the Site shall alter Respondent's responsibilities under this Consent Order.
18

6. Respondent is responsible for carrying out all activities required by this Consent

19 Order.
20

7. During performance of the Work required by this Consent Order, the Respondent
21 shall provide a copy of this Consent Order to any subsequent owners or successors of the Site
22 before ownership rights or stock or assets in a corporate acquisition are transferred. Respondent
23 shall provide a copy of this Consent Order to all contractors, subcontractors, laboratories, and
24

consultants that are retained to conduct any work performed under this Consent Order, within 14
25 'days after the effective date of this Consent Order or the date of retaining their services,
96

whichever is later. Respondent shall condition any such contracts upon satisfactory compliance
27

with this Consent Order. Notwithstanding the terms of any contract, Respondent is responsible
28
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for compliance with this Consent Order and for ensuring that its subsidiaries, employees,
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contractors, consultants, subcontractors, agents and attorneys comply with this Consent Order.

IV. STATEMENT OF PURPOSE
7

8. In entering into this Consent Order, the objectives of EPA and the Respondent
Q

are: (a) to determine the nature and extent of contamination and any threat.to the public health,
9

welfare, or the environment caused by the release or threatened release of hazardous substances,

pollutants or contaminants at or from the Site, by conducting a remedial investigation; (b) to

determine and evaluate alternatives for remedial action (if any) to prevent, mitigate or otherwise

12
respond to or remedy any release or threatened release of hazardous substances, pollutants, or

13 contaminants at or from the Site, by conducting a feasibility study; and (c) to recover response

14 costs incurred by EPA with respect.to the Site. The investigation measures that Respondent is

required to perform in connection with the Site under the terms of this Consent Order shall be

limited to the investigation measures identified in the Statement of Work ("SOW"), and Final

17 Focused RI7FS Workplan, (Focused RI/FS Workplan is attached as Appendix D) and any

18 modification thereto in accordance with Section X of this Consent Order (Modifications of the

19 Focused RWS Workplan). The parties hereby agree that this Consent Order does not require

20 Respondent to perform any groundwater investigations or remedial action with respect to the

21
Motorola 52nd Street Site, but applies only to the soil investigation and any groundwater

22 investigation that may be required at this Site. The parties hereby also agree that Respondent

23 shall not be required to perform any remedial action at the Site under the terms of this Consent

24 ~ .Order.

25 9. The activities conducted under this Consent Order are subject to approval by EPA

and shall provide all appropriate necessary information for the RI/FS, and for a record of decision

27 that is consistent with CERCLA and the National Contingency Plan (NCP), 40 C.F.R. Part 300.

28
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The activities conducted under this Consent Order shall be conducted in compliance with all
4

applicable EPA guidance, policies, and procedures.
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V. DEFINITIONS

10. Unless otherwise expressly provided herein, terms used in this Order which are

defined in CERCLA or^in regulations promulgated under CERCLA shall have the meaning

assigned to them in CERCLA or in such regulations. Whenever terms listed below are used in

this Consent Order or in the appendices attached hereto and incorporated hereunder, the

following definitions shall apply:

a. "CERCLA" shall mean the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, et seq.

b. "Consent Order" shall mean this Administrative Order on Consent, the

Statement of Work, all appendices attached hereto listed in Section XXX (Severability/

Integration/Appendices) and all documents incorporated by reference into this document

including without limitation EPA-approved submissions. EPA-approved submissions are

incorporated into and become a part of the Consent Order upon approval by EPA. In the event of

conflict between this Consent Order and any appendix, this Consent Order shall control.

c. "Day" shall mean a calendar day. In computing any period of time under this

Consent Order, where the last day would fall on a Saturday, Sunday, or Federal holiday, the

period shall run until the close of business of the next working day.

d. "Effective Date" shall be the effective date of this Consent Order as provided

in Section XXXH (Effective Date).

e. "EPA" shall mean the United States Environmental Protection Agency and any

successor departments or agencies of the United States.

f. "Future Response Costs" shall mean all costs, including, but not limited to,
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direct and indirect costs, that the EPA incurs in connection with the Site in reviewing or

4 "
developing plans, reports and other items pursuant to this Consent Order, verifying the Work, or

otherwise implementing, overseeing, or enforcing this Consent Order, including but not limited

to, payroll costs, contractor costs, travel costs, laboratory costs, the costs incurred pursuant to

Paragraph 49 (costs and attorneys fees and any monies paid to secure access, including the

amount of just compensation), Paragraph 30 (emergency response) and Paragraph 81 (Work

takeover).

g. "Interest" shall mean interest at the rate specified for interest on investments of

the EPA Hazardous Substance Superfund established by 26 U.S.C. § 9507, compounded

annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). The applicable rate

of interest shall be the rate in effect at the time the interest accrues. The rate of interest is 1.27%

for fiscal year '04 and is subject to change on October 1 of each year.

h. "Motorola 52nd Street Superfund Site" or "52nd Street Site" shall mean

Operable Units 1,2, and 3 of the Motorola 52nd Street Superfund Site, located within the

approximate boundaries of 52nd Street to the east, 7th Avenue to the west, McDowell Road to the

north and Buckeye Road to the southwest, and depicted generallyx>n the map, attached as

Appendix C.

i. "National Contingency Plan " or "NCP" shall mean the National Oil and

Hazardous Substances Pollution Contingency Plan promulgated pursuant to Section 105 of

CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R. Part 300, and any amendments thereto.

j. "Paragraph" shall mean a portion of this Consent Order identified by an Arabic

numeral.

k. ."Parties" shall mean EPA and Respondent.

1. "Past Response Costs" shall mean all costs, including, but not limited to, direct

and indirect costs, that the EPA paid in connection with the Site through June 30, 2004, plus



5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Consent Order
Baker Metal Products Site
Docket No. 2004-32

Interest on all such costs that has accrued pursuant to 42 U.S.C. § 9607(a) through such date.

4 "
m. "Respondent" shall mean BDR Liquidating, LLC.

n. "Section" shall mean a portion of this Consent Order identified by a Roman

numeral.

o. "Site" shall mean the Baker Metal Products facility, located at 1601 East

Madison Street in Phoenix, Arizona, within the Motorola 52nd Street Superfund Site, as depicted

generally by the map attached as Appendix B.

p. "Statement of Work" or "SOW" shall mean the Statement of Work for

development of an Rl/FS for the Site, as set forth in Appendix A to this Consent Order. The

Statement of Work is incorporated into this Consent Order and is an enforceable part of this

Consent Order as are any modifications made thereto in accordance with this Consent Order.

q "Waste Material" shall mean (1) any "hazardous substance" under Section

101(14) of CERCLA, 42 U.S.C. § 9601(14); (2) any pollutant or contaminant under Section

101(33) of CERCLA, 42 U.S.C. § 9601(33); and (3) any "solid waste" under Section 1004(27) of

RCRA, 42 U.S.C. § 6903(27).

r. "Work" shall mean all activities Respondent is required to perform under this

Consent Order and Statement of Work.

VI. FINDINGS OF FACT
22

11. The"52nd Street Site" is located in Phoenix, Arizona and was listed on the EPA

23
Superfund National Priorities List on October 4,1989, pursuant to Section 105 of CERCLA, 42

24 U.S.C. §9605. Releases of hazardous substances, primarily volatile organic compounds such as

25 trichloroethylene ("TCE"), tetrachloroethylene ("PCE"), and trichloroethane ("TCA"), from

various facilities within the site boundaries have contributed to the groundwater contamination at

27 the 52nd Street Site. The response activities are conducted in three operable unit study areas.

28
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3
12. The Site is located at 1601 East Madison Street, Phoenix, Arizona, in the third

4
operable unit study area of the 52nd Street Site.

13. The Facility operated from 1968 to 1989 as a machine shop. The operations at the

Facility were generally the same throughout the above time period.

8
... Federal and State drinking water standards including, TCE, PCE, and VOC degradation by-.

' 9 • • • " " : ' • - • • - . . - .
products, cis-l,2-dichloroethylene and 1,1-dichloroethylene. TCA, as well as additional VOC

degradation by-products such as 1,1-dichloroethane, 1,2-dichloroethane, trans-1,2-

dichloroethylene, and vinyl chloride have also been detected.
12

.15. The Facility used VOCs in its operations to degrease finished parts. PCE was the
13

primary solvent used at the facility with TCE apparently used during earlier facility operations.
14

PCE also degrades to TCE. Sampling conducted in 1987 showed PCE and one detection of TCE

in soils at the Site. Of two soil samples collected, one contained 170 ug/kg of TCE and 1,100

ug/kg of PCE. The Site included a centrifuge that was used to remove excess oil from machined
17

parts. In 1988, the Arizona Department of Environmental Quality collected a soil sample near
18

the centrifuge that contained 4,600 ug/kg of PCE. Subsequent sampling at the facility indicated
19

levels of PCE at 58 ug/1 in 1991, and TCE and PCE were not detected in 1996. The sampling was
20 conducted at depths up to 15 feet. Residual TCE and PCE in deeper subsurface soils have not
21

been investigated and may be impacting groundwater beneath the Site.
22

16. BDR Liquidating, LLC is organized in Arizona.
23 17. Respondent owned or operated all or a portion of the Site during the period 1966 -

24 1997.
25

26 VII. CONCLUSIONS OF LAW AND DETERMINATIONS

27 18. The Site is a "facility" as defined in Section 101(9) of CERCLA, 42 U.S.C.
28
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19. TCE, and PCE found at the Site, as identified in the Findings of Fact above are

"hazardous substances" as defined in Section 101(14) of CERCLA, 42 U.S.C. Section 9601(14),

or constitute "any pollutant or contaminant" that may present an imminent and substantial danger

to public health or welfare under Section 104(a)(l) of CERCLA.

20. .The presence of hazardous substances at the site or the past, present or potential
9

migration of hazardous substances currently located at or emanating from the site, constitute

actual and/or threatened "releases" as defined in Section 101(22) of CERCLA, 42 U.S.C. Section
11 9601(22).
12

21. Respondent is a "person" as defined in Section 101(21) of CERCLA, 42 U.S.C.
13 Section 9601(21).
14 22. Respondent is a successor to a former owner and/or operator of the Facility, as

defined by Section 101(20) of CERCLA, 42. U.S.C. §9601(20), and within the meaning of
16 Section 107(a)(l) or (2) of CERCLA, 42 U.S.C. §9607(a)(l) or (2) and is potentially a
17 responsible party under Sections 104,107 and 122 of CERCLA, 42 U.S.C. Sections 9604, 9607
1 O

and 9622.
19 23. The actions required by this Consent Order are necessary to protect the public
20 health or welfare or the environment, are in the public interest, 42 U.S.C. Section 9622(a), are
21

consistent with CERCLA and the NCP, 42 U.S.C. Sections 9604(a)(l), 9622(a), and will
22 expedite effective remedial action and minimize litigation, 42 U.S.C. Section 9622(a).
23 "

24
VIE. ORDER

25 24. Based upon the foregoing Findings of Fact, Conclusions of Law, Determinations,

and the Administrative Record for this Site, it is hereby Ordered and Agreed that Respondent
27 shall comply with all provisions of this Consent Order, including, but not limited to, all
28
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attachments to this Consent Order and all documents incorporated by reference into this Consent

4 Order.

IX. WORK TO BE PERFORMED

25. Selection of Contractors. Personnel. All work performed under this Consent

Order shall be under the direction and supervision of qualified personnel. Within fifteen (15)

days prior to beginning the Work, the Respondent shall notify EPA in writing of the names,

titles, and qualifications of the personnel, including contractors, subcontractors, consultants and

laboratories to be used in carrying out such work. With respect to any proposed contractor, the

Respondent shall demonstrate that the proposed contractor has a quality system which complies

with ANSFASQC E4-1994, "Specifications and Guidelines for Quality Systems for

Environmental Data Collection and Environmental Technology Programs," (American National

Standard, January 5,1995), by submitting a copy of the proposed contractor's Quality

Management Plan (QMP). The QMP should be prepared in accordance with "EPA Requirements

for Quality Management Plans (QA/R-2)," (EPA/240/B-01/002, March 2001) or equivalent

documentation as determined by EPA.

26. Activities and Deliverables. Respondent shall conduct activities and submit

deliverables as provided by the attached RI/FS Statement of Work ("SOW"), which is

incorporated by reference, and is binding upon Respondent. All such work shall be conducted in

accordance with CERCLA, the NCP, and EPA guidance including, but not limited to, the

"Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies under

CERCLA" (OSWER Directive # 9355.3-01), "Guidance for data Usability in Risk Assessment"

(OSWER Directive #9285.7-05) and guidance referenced therein, as well as guidance referenced

in the Statement of Work, as may be amended or modified by EPA in accordance with Section X

of this Consent Order (Modification Of The Focused RI/FS Workplan) or Section XI of this
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3
" Consent Order (EPA Approval Of Plans And Other Submissions). All work performed under the

4 I
Consent Order shall be in accordance with the schedules in the SOW, and in full accordance with

the standards, specifications, and other requirements of the Focused RI7FS Work Plan, Health

and Safety Plan, and Sampling and Analysis Plan, as initially approved or modified by EPA, and

as may be amended or modified by EPA from time to time.

. 27. Upon receipt of the draft Focused Feasibility Study Report, EPA will evaluate, as

necessary, the estimates of the risk to the public and environment that are expected to remain

after a particular remedial alternative has been completed. Respondent shall incorporate EPA's

evaluation and analysis into the final Focused Feasibility Study Report that is submitted to EPA

for review and approval.

28. EPA reserves the right to stop Respondent from proceeding further, either

temporarily or permanently, on any tasks, activity or deliverable required by this Consent Order.

29. Off-Site Shipment of Waste Material. Respondent shall, fourteen days prior to any

off-site shipment of hazardous substances from the Site to an out-of-state waste management

facility, provide written notification to the appropriate state environmental official in the

receiving state and to EPA's Project Coordinator of such shipment of hazardous substances.

However, the notification of shipments shall not apply to any such off-site shipments when the

total volume of such shipments will not exceed 10 cubic yards. The notification shall be in

writing, and shall include the following information, where available: (1) the name and location

of the facility to which the hazardous substances are to be shipped: (2) the type and quantity of

the hazardous substances to be shipped; (3) the expected schedule for the shipment of the

hazardous substances: and (4) the method of transportation. Respondent shall notify the

receiving state of major changes in the shipment plan, such as decision to ship the hazardous

substances to another facility within the same state, or to a facility in another state. Prior to

shipping any hazardous substances, pollutants, or contaminants from the Site to an off-site
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3
location, Respondent shall obtain EPA's certification that the proposed receiving facility is

4
operating in compliance with the requirements of CERCLA Section 121(d)(3), 42 U.S.C.

§9621(d)(3), and 40 C.F.R. §300.440. Respondent shall only send hazardous substances,

pollutants or contaminants from the Site to an off-site facility that complies with the
7

requirements of the statutory provision and regulation cited in the preceding sentence.
o

30. Emergency Response and Notification of Releases. In the event of conditions
9 • • • - . - • • : '

posing an immediate threat to human health or welfare or the environment, Respondent shall

immediately take all appropriate action. Respondent shall take these actions in accordance with

all applicable provisions of this Consent Order, including, but not limited to, the Health and
12 Safety Plan, in order to prevent, abate or minimize such release or endangerment caused or
13 threatened by the release. Respondent shall also immediately notify the EPA Project Coordinator
14 or, in the event of his/her unavailability, the Regional Duty Officer at (415) 947-4400, of the

incident or site conditions. In the event that Respondent fails to take appropriate response action

and EPA takes such action instead, Respondent shall reimburse EPA all costs of the response
17 action not inconsistent with the NCP in the manner described in Section XXI (Payment of
18 Response Costs).
19 31. In addition, in the event of any release of a hazardous substance from the Site
20 during the performance of the Work, Respondent shall immediately notify the EPA Project
21

Coordinator or Regional Duty Officer at (415) 947-4400, and the National Response Center at
22

(800) 424-8802. Respondent shall submit a written report to EPA within 7 days after each

23 release, setting forth the events that occurred and the measures taken or to be taken to mitigate
74

any release or endangerment caused or threatened by the release and to prevent the reoccurrence

25 of such a release. This reporting requirement is in addition to, and not in lieu of, reporting under

26 Section 103(c) of CERCLA, 42 U.S.C. §9603(c), and Section 304 of the Emergency Planning

27 and Community Right-To-Know Act of 1986,42 U.S.C. § 11004, et seq.

28
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32. Milestones Previously Approved by EPA. EPA acknowledges that, as of the
4 "

Effective Date of this Consent Order, Respondent has submitted the following documents as

required by this Consent Order to the satisfaction of EPA and met the respective compliance

milestones set forth in Paragraph 61 of this Consent Order:

Draft and Final Research Report;

Draft and Final Focused RI7FS Workplan ; .

Draft and Final Field Sampling Plan (part of the SAP);

Draft and Final Quality Assurance Project Plan (part of the SAP);

Draft and Final Sampling and Analysis Plan (SAP), and

Draft and Final Health and Safety Plan (HASP).

X. MODIFICATION OF THE FOCUSED RI/FS WORK PLAN

33. If at any time during the RI/FS process, Respondent identifies a need for additional

data, Respondent shall submit a technical memorandum documenting the need for additional data

17 to the EPA Project Coordinator within 20 days of identification. EPA in its discretion will
18 determine whether the additional data will be collected by Respondent and whether it will be
19 incorporated into reports and deliverables.
20 34. EPA may determine that in addition to tasks defined in the initially approved
21 Focused RI/FS Work Plan, other additional work may be necessary to accomplish the objectives

2 of the RI/FS as set forth in the Statement of Work for this RJYFS. EPA may require that the
23

Respondent perform these response actions in addition to those required by the initially approved
24

Focused RI/FS Work Plan, including any approved modifications, if it determines that such
25 actions are necessary for a complete RI/FS. Respondent shall confirm its willingness to perform
ryf-

the additional work in writing to the EPA within 7 days of receipt of the EPA request or
27 Respondent shall invoke dispute resolution. Subject to EPA resolution of any dispute,

28
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Respondent shall implement the additional tasks which EPA determines are necessary.
4

Respondent shall complete the additional work according to the standards, specifications, and

schedule set forth or approved by EPA in a written modification to the Focused RI/FS Work Plan

6
or written work plan supplement. EPA reserves the right to conduct the work itself at any point,

7
to seek reimbursement from Respondent, and or to seek any other appropriate relief. Nothing in

8
this Paragraph shall be*construed to limit EPA's authority.to require performance of further

9 • ' • • ' • ' ' • - ' ' • ' • ' : -
response actions at the Site.

35. In the event of unanticipated or changed circumstances at the Site, Respondent

shall notify the EPA Project Coordinator by telephone within 24 hours of discovery of the

12
unanticipated or changed circumstances. In addition to the authorities in the NCP, in the event

13
that EPA determines that the immediate threat or the unanticipated or changed circumstances

14
warrant changes in the work plan, EPA shall modify or amend the work plan in writing

accordingly. Respondent shall perform the work plan as modified or amended.

16

17 XI. EPA APPROVAL OF PLANS AND OTHER SUBMISSIONS
18 36. After review of any plan, report or other item that is required to be submitted for

19 approval pursuant to this Consent Order, EPA shall: (a) approve, in whole or in part, the

20 submission; (b) approve the submission upon specified conditions; (c) modify the submission to

21 cure the deficiencies; (d) disapprove, in whole or in part, the submission, directing that
OT II

Respondent modify the submission; or (e) any combination of the above. However, EPA shall
23

not modify a submission without first providing Respondent at least one notice of deficiency and

an opportunity to cure within 21 days, except where to do so would cause serious disruption to

25 the Work or where previous submission(s) have been disapproved due to material defects and the

deficiencies in the submission under consideration indicate a bad faith lack of effort to submit an

27 acceptable deliverable.

28
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37. In the event of approval, approval upon conditions, or modification by EPA,

4
Respondent shall proceed to take any action required by the plan, report or other item, as

approved or modified by EPA subject only to its right to invoke the Dispute Resolution
6
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procedures set forth in Section XVTJJ (Dispute Resolution) with respect to the modifications or

conditions made by EPA. In the event that EPA modifies the submission to cure the deficiencies

and the submission has a material defect, EPA retains the right to seek stipulated penalties, as .
9

provided in Section XIX (Stipulated Penalties). EPA also retains the right to perform its own

studies, complete the RI/FS (or any portion thereof) under CERCLA and the NCP, and seek

reimbursement from Respondent for its costs; and/or seek any other appropriate relief.
12

38. Resubmission of Plans.
13 a. Upon receipt of a notice of disapproval, Respondent shall, within 21 days or such
14 longer time as specified by EPA in such notice, correct the deficiencies and resubmit the plan,

report, or other item for approval.

b. Notwithstanding the receipt of a notice of disapproval, Respondent shall proceed, at

the direction of EPA, to take any action required by any non-deficient portion of the submission.
18 Implementation of any non-deficient portion of a submission shall not relieve Respondent of any
19 liability for stipulated penalties under Section XDC (Stipulated Penalties).
20 c. In the event that a resubmitted plan, report or other item, or portion thereof, is
21 disapproved by EPA, EPA may again require Respondent to correct the deficiencies, in
22

accordance with the preceding Paragraphs. EPA also retains the right to modify or develop the
23 plan, report or other item. Respondent shall implement any such plan, report, or item as
24 modified or developed by EPA, subject only to its right to invoke the procedures set forth in
25 Section XVTJI (Dispute Resolution).

d. If upon resubmission, a plan, report, or item is disapproved or modified by EPA due to
27 a material defect, Respondent shall be deemed to have failed to submit such plan, report, or item
28
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timely and adequately unless Respondent invokes the dispute resolution procedures set forth in
4

Section XVIII (Dispute Resolution) and EPA's action is overturned pursuant to that Section. The

provisions of Section XVm (Dispute Resolution) and Section XIX (Stipulated Penalties) shall

govern the implementation of the Work and accrual and payment of any stipulated penalties
7

during Dispute Resolution. If EPA's disapproval or modification is upheld, stipulated penalties
8

shall accrue for such violation from the date on which the initial submission was originally.
' 9 . . . . . : • . . . . . . . . .

required, as provided in Section XIX (Stipulated Penalties).

39. In the event that EPA takes over some of the tasks, but not the preparation of the

RI/FS, Respondent shall incorporate and integrate information supplied by EPA into the final
12 Focused Remedial Investigation and Focused Feasibility Study Reports.
13 40. All plans, reports, and other items required to be submitted to EPA under this
14 Consent Order shall, upon approval or modification by EPA, be enforceable under this Consent

Order. In the event EPA approves or modifies a portion of a plan, report, or other item required

to be submitted to EPA under this Consent Order, the approved or modified portion shall be
17 enforceable under this Consent Order.

18

19 XII. QUALITY ASSURANCE
20 41. Respondent shall assure that Work performed, samples taken and analyses

21 conducted conform to the requirements of the SOW, the QAPP and guidances identified therein.

22 Respondent will assure that field personnel used by Respondent are properly trained in the use of

23 field equipment and in chain of custody procedures. Respondent shall only use laboratories
24

which have a documented quality system that complies with "EPA Requirements for Quality

25 Management Plans (QA/R-2)" (EPA/240/B-01/002, March 2001) or equivalent documentation as

26 determined by EPA.

27

28
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XHI. PROGRESS REPORTS AND MEETINGS

42. Respondent shall make presentations at, and participate in, meetings at the request

of EPA during the initiation, conduct, and completion of the Focused Remedial Investigation and

Feasibility Study ("RI/FS"). In addition to discussion of the technical aspects of the RI/FS,

topics will include anticipated problems or new issues. .

43. Respondent shall provide to EPA monthly progress reports on the fifteenth (15th)

day of each month. After Respondent provides Notification of Initiation of Fieldwork as

required by SOW Section 4.1, and continuing until Respondent provides Notification of

Completion of Fieldwork as required by SOW Section 4.1, Respondent shall provide to EPA

weekly progress reports on Friday of each week, as well as monthly progress reports. At a

minimum, with respect to the preceding reporting period, these progress reports shall (1) describe

the actions which have been taken to comply with this Consent Order during that month or week;

(2) include all results of sampling and tests and all other data received by the Respondent; (3)

describe work planned for the next two months or two weeks with schedules relating such work

to the overall project schedule for RI/FS completion; and (4) describe all problems encountered

and any anticipated problems, any actual or anticipated delays, and solutions developed and

implemented to address any actual or anticipated problems or delays. Respondents may submit

weekly and monthly progress reports electronically. Respondents shall submit weekly and

monthly progress reports in hard copy upon request by EPA's Project Coordinator. Respondents

shall notify EPA's Project Coordinator within one day of all changes to any schedule included in

a weekly report. While conducting fieldwork, Respondents shall use best efforts to provide daily

updates to EPA's Project Coordinator. These updates may be submitted electronically. Daily

updates are not subject to stipulated penalties as described in Section XTX (Stipulated Penalties).
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XIV. SAMPLING, ACCESS, AND DATA AVAILABDLITY/ADMISSIBILITY
4 "

44. All results of sampling, tests, modeling or other data (including raw data) generated

by Respondent, or on Respondent's behalf, during implementation of this Consent Order, shall

be submitted to EPA in the subsequent progress report as described in Section XUJ of this

Consent Order (Progress Reports and Meetings).

45. Respondent will notify EPA in writing at least 14 days prior to conducting

significant field events as described in the Statement of Work, Focused Remedial Investigation

Work Plan or Sampling and Analysis Plan. At EPA's verbal or written request, or the request of

EPA's oversight assistant, Respondent shall allow split or duplicate samples to be taken by EPA

(and its authorized representatives) of any samples collected by the Respondent in implementing

this Consent Order. All split samples of Respondent shall be analyzed by the methods identified

in the QAPP.

46. Respondent shall arrange for or use best efforts to provide EPA and its authorized

representatives with the authority, at all reasonable times, to enter and freely move about all

property at the Site and off-site areas where work, if any, is being performed, for the purposes of

inspecting conditions, activities, the results of activities, records, operating logs, and contracts

related to the Site or Respondent and its contractor pursuant to this Consent Order; reviewing the

progress of the Respondent in carrying out the terms of this Consent Order; conducting tests as

EPA or its authorized representatives deem necessary; using a camera, sound recording device or

other documentary type equipment; and verifying the data submitted to EPA by the Respondent.

Respondent shall arrange for or use best efforts to provide EPA with the opportunity to inspect

and copy all records, files, photographs, documents, sampling and monitoring data, and other

writings related to work undertaken in carrying out this Consent Order. Nothing herein shall be

interpreted as limiting or affecting EPA's right of entry or inspection authority under federal law.

All parties with access to the Site under this Paragraph shall comply with all approved health and
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safety plans.
4

47. The Respondent may assert a claim of business confidentiality covering part or all

of the information submitted to EPA pursuant to the terms of this Consent Order under 40 C.F.R.

Section 2.203, provided such claim is allowed by Section 104(e)(7) of CERCLA, 42

U.S.C. Section 9604 (e)(7). This claim shall be asserted in the manner described by 40 C.F.R.
o

Section 2.203(b) and substantiated at the time the claim is made. Information determined to be
9

confidential by EPA will be given the protection specified in 40 C.F.R. Part 2. If no such

claim accompanies the information when it is submitted to EPA, it may be made available to the

public by EPA or the state without further notice to the Respondent. Respondent agrees not to
12 assert confidentiality claims with respect to any documents, reports or other information created
13

or generated pursuant to the requirements of this Order or to make any claim of confidentiality
14

with respect to any data, including, but not limited to, all sampling, analytical, monitoring,

hydrogeologic, scientific, chemical, or engineering data, or any other documents or information

evidencing conditions at or around the Site.
17

48. In entering into this Consent Order, Respondent waives any objections to any data
18 gathered, generated, or evaluated by EPA, the Arizona Department of Environmental Quality or
19 Respondent in the performance or oversight of the work that has been verified according to the
20 quality assurance/quality control (QA/QC) procedures required by the Consent Order or any
21 EPA-approved work plans or sampling and analysis plans. If Respondent objects to any other
22 data relating to the RI/FS, Respondent shall submit to EPA a report that identifies and explains
23 its objections, describes the acceptable uses of the data, if any, and identifies any limitations to
24

the use of the data. The report must be submitted to EPA within 15 days of the progress report
25 . . . _,containing the data.
of\

49. If the Site, or the off-site area that is to be used for access or is within the scope of
27 the RI/FS, is owned in whole or in part by parties other than those bound by this Consent Order,
28

- 21 -



Respondent will obtain, or use its best efforts to obtain, site access agreements from the present
4 "
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owner(s) within thirty (30) days of the effective date of this Consent Order. Such agreements

shall provide access for EPA, its contractors and oversight officials, the state and its contractors,

and the Respondent or its authorized representatives, and such agreements shall specify that

Respondent is not EPA's representative with respect to liability associated with Site activities.

Copies of such agreements shall be provided to EPA prior .to Respondent's initiation of field

activities. Respondent's best efforts shall include providing reasonable compensation to any

off-site property owner. If access agreements are not obtained within the time referenced above,

Respondent shall immediately notify EPA of its failure to obtain access. EPA may obtain access

for the Respondent, perform those tasks or activities with EPA contractors, or terminate the

Consent Order in the event that Respondent cannot obtain access agreements. In the event that

EPA performs those tasks or activities with EPA contractors and does not terminate the Consent

Order, Respondent shall perform all other activities not requiring access to that site, and shall

reimburse EPA for all costs incurred in performing such activities. Respondent additionally shall

integrate the results of any such tasks undertaken by EPA into its reports and deliverables.

Respondent also shall reimburse EPA for all costs and attorney fees incurred not inconsistent

with the NCP by the United States to obtain access for the Respondent in the manner described

in Section XXI (Payment of Response Costs).

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22 XV. DESIGNATED PROJECT COORDINATORS
23 50. Documents including reports, approvals, disapprovals, and other correspondence
24

which must be submitted under this Consent Order, shall be sent by certified mail, return receipt

25 requested, to the following addressees or to any other addressees which the Respondent

and EPA designate in writing:
27 (a) Respondent will send copies of all documents to be submitted to EPA to EPA's

28

-22-



Project Coordinator as identified below:
4

2 hard copies and 1 electronic copy to:
5

8 hollan.nadia@epa.gov
9 Respondent will also send copies of all documents submitted to EPA to:

10

11

13

14

15

16

17

18

22

27
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Nadia Hollan
Remedial Project Manager
Superfund Division (SFD-8-2)
US EPA, Region IX
75 Hawthorne Street
San Francisco, CA 94105

submitted in compact disk format
1 hard copy, 1 electronic copy or 3 electronic copies of documents if

Kris Paschal!
Arizona Department of Environmental Quality
1110 W.Washington St.
Phoenix, AZ 85007-2935
paschall.kris@azdeq.gov

1 electronic copy

Wayne Schiemann
US Army Corps of Engineers
AZ/NV Area Office
3636 N. Central Ave. Suite 900
Phoenix, AZ 85012-1936
wschiemann@spl.usace.army.mil

19 2 hard copies, 1 electronic copy

Sue Kraemer
91 ShawE&I

1326 N. Market Street
Sacramento, CA 95834-1912
sue.kraemer @ shawgrp.com

23 (b) Documents to be submitted to the Respondent should be sent to Respondent's

24 Project Coordinator as follows:

25 Stephen A. Smith, RG
Smith Consultants
1050 East Southern Avenue, Suite One
Tempe, Arizona 85282
sasmith @ uswest.net

28
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With a copy to:
4

Kenneth A. Hodson, Esq.
<r Mariscal, Weeks, Mclntyre & Friedlander, P. A.

2901 North Central Avenue
f Phoenix, Arizona 85012

II

7 II and

Larry C. Schafer, Esq.
Warner, Angle, Hallam, Jackson & Formanek, P.L.C.
3550 North Central Avenue, Suite 1500
Phoenix, Arizona 85012

51. Each Project Coordinator shall be responsible for overseeing the implementation of

this Consent Order. To the maximum extent possible, communications between the Respondent
12 and EPA shall be directed to the Project Coordinator by mail, with copies to such other persons

I
as EPA and Respondent may respectively designate. Communications include, but are not

limited to, all documents, reports, approvals, and other correspondence submitted under this

Consent Order.

52. EPA and the Respondent each have the right to change their respective Project
17 Coordinator. EPA and Respondent also have the right to change the number of copies of
18 documents required pursuant to this Consent Order. The other party must be notified in writing
19 at least 10 days prior to the change.
20 53. EPA's Project Coordinator shall have the authority lawfully vested in a Remedial

21 Project Manager (RPM) and On-Scene Coordinator (OSC) by the NCP. In addition, EPA's
22 Project Coordinator shall have the authority consistent with the National Contingency Plan, to
23, halt any work required by this Consent Order, and to take any necessary response action when
24 s/he determines that conditions at the site may present an immediate endangerment to public
25 health or welfare or the environment. The absence of the EPA Project Coordinator from the area

under study pursuant to this Consent Order shall not be cause for the stoppage or delay of work.

27 "
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3 XVI. COMPLIANCE WITH OTHER LAWS
4

54. Respondent shall comply with all local, state and federal laws that are applicable

when performing the RJ/FS. No local, state, or federal permit shall be required for any portion of

any action conducted entirely on-site, including studies, where such action is selected and carried

out in compliance with Section 121 of CERCLA and the applicable portions of the National

Contingency Plan ("NCP"). Where any portion of the Work is to be conducted off-site and

requires a federal or state permit or approval, Respondent shall submit timely and complete

applications and take all other actions necessary to obtain and to comply with all such permits or

approvals. This Consent Order is not, and shall not be construed to be, a permit issued pursuant

to any federal or state statute or regulation.

7

8

9

10

11

12

13

14
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XVII. RETENTION OF RECORDS

55. All records and documents in Respondent's possession that relate in any way to the

Site shall be preserved during the conduct of this Consent Order and for a minimum of 10 years

17 after commencement of construction of any remedial action. The Respondent shall acquire and
18 retain copies of all documents that relate to the Site and are in the possession of its employees,

19 agents, accountants, contractors, or attorneys. After this 10 year period, the Respondent shall

20 notify EPA at least 90 days before the documents are scheduled to be destroyed. If EPA requests

21 that the documents be saved, the Respondent shall, at no cost to EPA, give EPA the documents

22 or copies of the documents.

23 56. Respondent hereby certifies that to the best of its knowledge and belief, after

thorough inquiry, it has not altered, mutilated, discarded, destroyed or otherwise disposed of any

25 records, documents or other information (other than exactly identical copies) relating to its

potential liability regarding the Site or the 52nd Street Site since notification of potential liability

27 by EPA and it has fully complied with any and all EPA requests for information pursuant to

28
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Sections 104(e) and 122(3) of CERCLA, 42 U.S.C. §§ 9604(e) and 9622(e), and Section 3007 of

4 RCRA, 42 U.S.C. § 6927.

5 "

6 XVm. DISPUTE RESOLUTION

57. Unless otherwise expressly provided for in this Consent Order, the dispute

8 resolution procedures of this Section shall be the exclusive mechanism for resolving disputes
9 arising under this Consent Order. The Parties shall attempt to resolve any disagreements

concerning this Consent Order expeditiously and informally.

58. If Respondent objects to any EPA action taken pursuant to this Consent Order,
12 including billings for Future Response Costs, it shall notify EPA in writing of its objection(s)

13 within five (5) days of such action, unless the objection(s) has/have been resolved informally.
14 EPA and Respondent shall have ninety (90) days from EPA's receipt of Respondent's written

objection(s) to resolve the dispute through formal negotiations (the "Negotiation Period"). The

Negotiation Period may be extended at the sole discretion of EPA.

59. Any agreement reached by the Parties pursuant to this Section shall be in writing and
18 shall, upon signature by the Parties, be incorporated into and become an enforceable part of this

19 Consent Order. If the Parties are unable to reach an agreement within the Negotiation Period, an

20 EPA management official at the Branch Chief level or higher will issue a written decision on the

21 dispute to Respondent. EPA's decision shall be incorporated into and become an enforceable

22 part of this Consent Order. Respondent's obligations under this Consent Order shall not be

23 tolled by submission of any objection for dispute resolution under this Section. Following

24 resolution of the dispute, as provided by this Section, Respondent shall fulfill the requirement

25 that was the subject of the dispute in accordance with the agreement reached or with EPA's

decision, whichever occurs.

27 "

28
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3 XIX. STIPULATED PENALTIES
4

60. Respondent shall be liable to EPA for stipulated penalties in the amounts set forth in

this Section for failure to comply with the requirements of this Consent Order specified below

unless excused under Section XX (Force Majeure). "Compliance" by Respondent shall include
7

completion of the activities under this Consent Order, Focused RI/FS Work Plan or other plan
c

approved, under this Consent Order identified below in accordance with all applicable
9

requirements of law, this Consent Order, the SOW, and any plans or other documents approved

by EPA pursuant to this Consent Order and within the specified time schedules established by

and approved under this Consent Order.

12 61. Stipulated Penalty Amounts - Major Deliverables

13 a. The following stipulated penalties shall accrue per day for any noncompliance

14 identified in Subparagraph 61(b):

15 "

Penalty Per Violation Per Day Period of Noncompliance

17

18

19

20

21

22

23

24

25

26

27

28

-27-

$ 5,000 1st through 7th day

$ 12,000 8th through 30th day

$ 27,500 31st day and beyond

b. Compliance Milestones

(i) Research Report (Completed)

(ii) Remedial Action Objectives Technical Memorandum (Completed)

(iii) . Draft and Final Focused RI/FS Work Plan (Completed)

(iv) Compliance with the Schedule contained in the Final Focused RI/FS Work

Plan

(v) Technical Memorandums to supplement Focused RI/FS Work Plan

(vi) Draft and Final Sampling and Analysis Plan (Completed)



(vii) Draft and Final Site Health and Safety Plan (Completed)

4 "
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(viii) Notification of Initiation of Field Work

(ix) Notification of Completion of Field Work

(x) Draft and Final Focused Remedial Investigation Report

(xi) Draft and Final Focused Feasibility Study Report

62. Stipulated Penalty Amounts - Other Reporting. - . . . - . .

a. The following stipulated penalties shall accrue per day for any noncompliance

identified in Subparagraph 62(b):

Penalty Per Violation Per Day Period of Noncompliance

$ 500.00 1st through 7th day

$ 1000.00 8th through 30* day

$ 2000.00 31st day and beyond

b. Compliance Milestones

The compliance milestones for this subsection are as follows:

(i) Weekly Progress Reports

(ii) Monthly Progress Reports

63. For any failure to perform any other work required by this Consent Order that is

material to the conduct of the Work, stipulated penalties shall accrue in the amount of $1,500 per

day, per violation, for the first seven days of noncompliance, $3000 per day, per violation', for

days 8 through 30 of noncompliance, and in the amount of $10,000 per day, per violation,

thereafter. In the event that EPA assumes performance of a portion or all of the Work pursuant

to Paragraph 81 of Section XXJJI (Reservation of Rights by EPA), Respondent shall be liable for

a stipulated penalty in the amount of three hundred thousand dollars ($300,000).

64. All penalties shall begin to acprue on the day after the complete performance is due

or the day a violation occurs, and shall continue to accrue through the final day of the correction
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of the noncompliance or completion of the activity. However, stipulated penalties shall not
4 " accrue: (1) with respect to a deficient submission under Section XI (EPA Approval of Plans and

Other Submissions), during the period, if any, beginning on the 31st day after EPA's receipt of

such submission until the date that EPA notifies Respondent of any deficiency; and (2) with

respect to a decision by the EPA Management Official at the Branch Chief level or higher, under

Section XVTfl (Dispute Resolution), during the period, if any, beginning.on the 21st day after the

Negotiation Period begins until the date that the EPA management official issues a final decision

regarding such dispute. Nothing herein shall prevent the simultaneous accrual of separate

penalties for separate violations of this Consent Order.

65. Following EPA's determination that Respondent has failed to comply with a

requirement of this Consent Order, EPA may give Respondent written notification of the same

and describe the noncompliance. EPA may send Respondent a written demand for the payment

of the penalties. However, penalties shall accrue as provided in the preceding Paragraph

regardless of whether EPA has notified Respondent of a violation.

66. All penalties accruing under this Section shall be due and payable to EPA within 30

days of Respondent's receipt from EPA of a demand for payment of the penalties, unless

Respondent invokes the dispute resolution procedures under Section XVTfl (Dispute Resolution).

All payments to EPA under this Section shall be paid by certified or cashier's check(s) made

payable to "EPA Hazardous Substances Superfund," shall be mailed to EPA Cincinnati

Accounting Operations, Attn: Region 9 Receivables, P.O. Box 371099M, Pittsburgh, PA 15251,

shall indicate that the payment is for stipulated penalties, and shall reference the EPA Region and

Site/Spill ID Number 09BE, the EPA Docket Number 2004-32, and the name and address of the

party(ies) making payment. Copies of check(s) paid pursuant to this Section, and any

accompanying transmittal letter(s) shall be sent to EPA's Project Coordinator.

67. The payment of penalties shall not alter in any way Respondent's obligation to
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complete performance of the Work required under this Consent Order.
4

68. Penalties shall continue to accrue during any dispute resolution period, but need not

be paid until 15 days after the dispute is resolved by agreement or by receipt of EPA's decision.

69. If Respondent fails to pay stipulated penalties when due, EPA may institute

proceedings to collect the penalties, as well as Interest. Respondent shall pay Interest on the

unpaid balance, which shall begin to accrue on the date of EPA's demand.

70. Nothing in this Consent Order shall be construed as prohibiting, altering, or in any

way limiting the ability of EPA to seek any other remedies or sanctions available by virtue of

Respondent's violation of this Consent Order or of the statutes and regulations upon which it is

based, including, but not limited to, penalties pursuant to Section 122(1) of CERCLA, 42 U.S.C.

§ 9722(1), and punitive damages pursuant to Section 107(c)(3) of CERCLA, 42 U.S.C. §

9607(c)(3). Notwithstanding any other provision of this Section, EPA may, in its unreviewable

discretion, waive any portion of stipulated penalties that have accrued pursuant to this Consent

Order.

XX. FORCE MAJEURE

19 71. Respondent agrees to perform all requirements of this Consent Order within the

20 time limits established under this Consent Order, unless the performance is delayed by a force

21 majeure. For purposes of this Consent Order, force majeure is defined as any event arising from

22 causes beyond the control of Respondent or of any entity controlled by Respondent, including but
23

not limited to its contractors and subcontractors, which delays or prevents performance of any

obligation under this Consent Order despite Respondent's best efforts to fulfill the obligation.

25 Force majeure does not include financial inability to complete the Work or increased cost of

26 ,performance.

77 72. If any event occurs or has occurred that may delay the performance of any

28
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obligation under this Consent Order, whether or not caused by & force majeure event,
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Respondent shall notify by telephone the Project Coordinator or, in his or her absence, EPA's

Chief of the Superfund, Private Sites and DOE Section ("Section Chief), within 48 hours of

when the Respondent knew or should have known that the event might cause a delay. Within

five business days thereafter, Respondent shall provide in writing the reasons for the delay; the

anticipated duration of the delay; all actions taken or to be taken to prevent or minimize the

delay; a schedule for implementation of any measures to be taken to mitigate the effect of the

delay; and a statement as to whether, in the opinion of Respondent, such event may cause or

contribute to an endangerment to public health, welfare or the environment. Respondent shall

exercise best efforts to avoid or minimize any delay and any effects of a delay. Failure to comply

with the above requirements shall preclude Respondent from asserting any claim of force

majeure.

73. If EPA agrees that the delay or anticipated delay is attributable to a force majeure

event, the time for performance of the obligations under this Order that are affected by the force

majeure event will be extended by EPA for such time as is necessary to complete those

obligations. An extension of the time for performance of the obligations affected by the force

majeure event shall not, of itself, extend the time for performance of any other obligation. If

EPA does not agree that the delay or anticipated delay has been or will be caused by a force-

majeure event, EPA will notify Respondent in writing of its decision. If EPA agrees that the

delay is attributable to a force majeure event, EPA will notify Respondent in writing of the

length of the extension, if any, for performance of the obligations affected by the force majeure

event.

XXI. PAYMENT OF RESPONSE COSTS

74. Payment for Past Response Costs

a. Within 30 days after the Effective Date, Respondent shall pay to EPA
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$ 6,620.73 for Past Response Costs. Payment shall be made to EPA by certified or cashiers

4 "

5

6

7

8

9

10

check made payable to "EPA Hazardous Substance Superfund." Each check, or letter

accompanying each check, shall identify the name and address of the party making payment, the

Site name as well as the name of the Motorola 52nd Street Site, the EPA Region (Region 9) and

Site/Spill ID Number 09BE, and the EPA docket number 2004-32 for this action. Payment shall

be sent to: ' ; • • • ' ...

EPA - Cincinnati Accounting Operations
Attention: Region 9 Receivables

,, P.O. Box 371099M
1 Pittsburgh, PA 15251

12 b. At the time of payment, Respondent shall send notice that payment has been

13 made to the EPA Project Coordinator.

14 c. The total amount to be paid by Respondent pursuant to Subparagraph 74a shall

be deposited in the Motorola 52nd Street Superfund Site Special Account within the EPA

Hazardous Substance Superfund to be retained and used to conduct or finance response actions at

17 or in connection with the 52nd Street Site, or to be transferred by EPA to the EPA Hazardous

18 Substance Superfund.

19 75. Payment for Future Response Costs.

20 a. Respondent shall pay EPA all Future Response Costs not inconsistent with the

21 NCP. On a periodic basis, EPA will send Respondent a bill requiring payment, including, but

22 not limited to EPA's certified Agency Financial Management System summary data (SCORES

23 Reports), or such other summary as certified by EPA. Respondent shall make all payments within

30 days of receipt of each bill requiring payment, except as otherwise provided in Paragraph 77

25 of this Consent Order. Respondent shall make all payments required by this Paragraph by a

26 certified or cashier's check or checks made payable to "EPA Hazardous Substance Superfund,"

97 referencing the name and address of the party making payment, the Site name and the name of

28
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the Motorola 52nd Street Superfund Site, the EPA Region (Region 9), Site/Spill ID Number
4 "

5

6

7

8

9

10

11

09BE, and the EPA docket number 2004-32 for this action. Respondent shall send the check(s)

to:

EPA - Cincinnati Accounting Operations
Attention: Region 9 Receivables
P.O. Box 371099M
Pittsburgh, PA 15251 , .

Alternatively, Respondent may make payments required by this Paragraph by Electronic

Funds Transfer ("EFT") in accordance with EFT procedures to be provided to Respondent by

EPA Region 9, and shall be accompanied by a statement identifying the name and address of the

13 I party making payment, the Site name and the name of the Motorola 52nd Street Superfund Site,

14

j r for this action.

16

17

18

19

20

21

22

23

24

25

26

27

28

the EPA Region (Region 9), Site/Spill ID Number 09BE, and the EPA docket number 2004-32

b. At the time of payment, Respondent shall send notice that payment has been

made to the EPA Project Coordinator.

c. The total amount to be paid by Respondent pursuant to Subparagraph 75a shall

be deposited in the Motorola 52nd Street Superfund Site Special Account within the EPA

Hazardous Substance Superfund to be retained and used to conduct or finance response actions at

or in connection with the Motorola 52nd Street Site, or to be transferred by EPA to the EPA

Hazardous Substance Superfund.

76. In the event that the payments for Past Response Costs or Future Response Costs are

not made within 30 days of Respondent's receipt of a bill, Respondent shall pay Interest on the

unpaid balance. The Interest on Past Response Costs and Future Response Costs shall begin to

accrue on the date of the bill and shall continue to accrue until the date of payment. Payments of

Interest made under this Paragraph shall be in addition to such other remedies or sanctions

available to the United States by virtue of Respondent's failure to make timely payments under
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XIX (Stipulated Penalties). Respondent shall make all payments required by this Paragraph in

the manner described in Paragraph 75.

77. Respondent may contest payment of the Past Response Costs or any Future

Response Costs if it determines that EPA has made an accounting error or if it believes EPA

incurred excess costs as.a direct result of an EPA action.that was inconsistent with the NCP. .

Such objection shall be made in writing within 30 days of receipt of the bill and must be sent to

the EPA Project Coordinator. Any such objection shall specifically identify the contested cost(s)

and the basis for objection. In the event of an objection, Respondent shall within the 30 day

period pay all uncontested Past Response Costs or Future Response Costs to EPA in the manner

described in Paragraph 75. Simultaneously, Respondent shall establish an interest-bearing

escrow account in a duly chartered federally-insured bank and remit to that escrow account

funds equivalent to the amount of the contested Past Response Costs or Future Response Costs.

Respondent shall send to the EPA Project Coordinator a copy of the transmittal letter and check

paying the uncontested Past Response Costs or Future Response Costs, and a copy of the

correspondence that establishes and funds the escrow account, including, but not limited to,

information containing the identity of the bank and bank account under which the escrow account

is established as well as a bank statement showing the initial balance of the escrow account.

Simultaneously with establishment of the escrow account, Respondent shall initiate the Dispute

Resolution procedures in Section XVUJ (Dispute Resolution). If EPA prevails in the dispute,

within 5 days of the resolution of the dispute, Respondent shall pay the sums due (with accrued

interest) to EPA in the manner described in Paragraph 75. If Respondent prevails concerning any

aspect of the contested costs, Respondent shall pay that portion of the costs (plus associated

accrued interest) for which it did not prevail to EPA in the manner described in Paragraph 75.

Respondent shall be disbursed any balance of the escrow account. The dispute resolution
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3
procedures set forth in this Paragraph in conjunction with the procedures set forth in Section

4
XVIJI (Dispute Resolution) shall be the exclusive mechanisms for resolving disputes regarding

Respondent's obligation to reimburse EPA for its Past Response Costs and Future Response

Costs.

7

8 XXII. EPA COVENANT
9 78. In consideration of the actions that will be performed and the payments that will be

made by Respondent under the terms of this Consent Order, and except as otherwise specifically

provided in this Consent Order, EPA covenants not to sue or take administrative action against

12 Respondent pursuant to Sections 106 and 107(a) of CERCLA, 42 U.S.C. §§ 9606 and 9607(a),

13 for performance of the Work and for recovery of Past Response Costs and Future Response

14 Costs. This covenant shall take effect upon receipt by EPA of the Past Response Costs due under

Section XXI (Payment of Response Costs) of this Consent Order and any Interest or Stipulated

Penalties due for failure to pay Past Response Costs as required by Sections XXI (Payment of

17 Response Costs) and XTX (Stipulated Penalties). This covenant is conditioned upon the

18 complete and satisfactory performance by Respondent of all obligations under this Consent

19 Order, including, but not limited to, payment of Future Response Costs pursuant to Section XXI

20 (Payment of Response Costs). This covenant extends only to Respondent and does not extend to

21 any other person.

22 "

23 XXIII. RESERVATIONS OF RIGHTS
24

79. Except as specifically provided in this Consent Order, nothing herein shall limit the

25 power and authority of EPA or the United States to take, direct, or order all actions necessary to

protect public health, welfare, or the environment or to prevent, abate, or minimize an actual or
27

threatened release of hazardous substances, pollutants or contaminants, or hazardous or solid

28
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waste on, at, or from the Site or the 52nd Street Site. Further, nothing herein shall prevent EPA
4

from seeking legal or equitable relief to enforce the terms of this Consent Order, from taking

other legal or equitable action as it deems appropriate and necessary, or from requiring

Respondent in the future to perform additional activities pursuant to CERCLA or any other

applicable law.

80. The covenant not to sue set forth in Section XXU (EPA Covenant) above does not

pertain to any matters other than those expressly identified therein. EPA reserves, and this

Consent Order is without prejudice to, all rights against Respondent with respect to all other

matters, including, but not limited to:

a. claims based on a failure by Respondent to meet a requirement of this

Consent Order;

b. liability for costs not included within the definition of Past Response

Costs and Future Response Costs;.

c. liability for performance of response action other than the Work;

d. criminal liability;

e. liability for damages for injury to, destruction of, or loss of natural

resources, and for the costs of any natural resource damage assessments;

f. liability arising from the past, present, or future disposal, release or

threat of release of Waste Materials outside of the Site; and

g. liability for costs incurred or to be incurred by the Agency for Toxic

Substances and Disease Registry related to the Site.

81. Work Takeover. In the event EPA determines that Respondent has ceased

implementation of any portion of the Work, is seriously or repeatedly deficient or late in its

performance of the Work, or is implementing the Work in a manner which may cause an

endangerment to human health or the environment, EPA may assume the performance of all or
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any portion of the Work as EPA determines necessary. Respondent may invoke the procedures
4

set forth in Section XVUI (Dispute Resolution) to dispute EPA's determination that takeover of

the Work is warranted under this Paragraph. Costs incurred by EPA in performing the Work

pursuant to this Paragraph shall be considered Future Response Costs that Respondent shall pay

pursuant to Section XXI (Payment of Response Costs). Notwithstanding any other provision of

this Consent .Order, EPA retains all authority and reserves all rights to take any and all response

actions authorized by law.
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XXIV. RESPONDENT'S COVENANT
12 82. Respondent covenants not to sue and agrees not to assert any claims or causes of

13 action against the United States, or its contractors or employees, with respect to the Work, Past

Response Costs, Future Response Costs, or this Consent Order, including, but not limited to:

a. any direct or indirect claim for reimbursement from the Hazardous Substance

16 Superfund established by 26 U.S.C. § 9507, based on Sections 106(b)(2), 107,111,112, or 113

17 of CERCLA, 42 U.S.C. §§ 9606(b)(2), 9607,9611, 9612, or 9613, or any other provision of law;

18 b. any claim arising out of the Work or arising out of the response actions for

19 which the Past Response Costs or Future Response Costs have or will be incurred, including any
20 claim under the United States Constitution, the Tucker Act, 28 U.S.C. § 1491, the Equal Access

21 to Justice Act, 28 U.S.C. § 2412, as amended, or at common law; or
22

c. any claim against the United States pursuant to Sections 107 and 113 of

23 CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to the Site.

83. Notwithstanding any provision to the contrary in Paragraph 82 above, Respondent

25 reserves claims against the United States, subject to the provisions of Chapter 171 of Title 28 of

the United States Code, for money damages for injury or loss of property or personal injury or

27 death caused by the negligent or wrongful act or omission of any employee of the United States

28
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while acting within the scope of his or her office or employment under circumstances where the

4 "
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United States, if a private person, would be liable to the.claimant in accordance with the law of

the place where the act or omission occurred. However, any such claim shall not include a claim

for any damages caused, in whole or in part, by the act or omission of any person, including any

contractor, who is not a federal employee as that term is defined in 28 U.S.C. § 2671; nor shall

any such claim include a claim based on EPA's selection of response actions, or the oversight or

approval of Respondent's plans or activities. The foregoing applies only to claims that are

brought pursuant to any statute other than CERCLA and for which the waiver of sovereign

immunity is found in a statute other than CERCLA. Nothing in this Consent Order shall be

deemed to release or immunize any such contractor from any liability that any such contractor

may have to Respondent for any damages caused in whole or in part by the act or omission of any

such contractor.

84. Nothing in this Agreement shall be deemed to constitute approval or

preauthorization of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or

40 C.F.R. § 300.700(d).

85. By signing this Consent Order and taking actions under this Consent Order, the

Respondent does not necessarily agree with EPA's Findings of Fact and Conclusions of Law.

Furthermore, the participation of the Respondent in this Consent Order shall not be considered an

admission of liability and is not admissible in evidence against the Respondent in any judicial or

administrative proceeding other than a proceeding by the United States, including EPA, to enforce

this Consent Order or a judgment relating to it. Respondent retains its rights to assert claims

against other potentially responsible parties at the site. However, the Respondent agrees not to

contest the validity or terms of this Consent Order, or the procedures underlying or relating to it in

any action brought by the United States, including EPA, to enforce its terms.
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XXV. OTHER CLAIMS

86. By issuance of this Consent Order, the United States or EPA assumes no liability for

injuries or damages to persons or property resulting from any acts or omissions of Respondent.

The United States or EPA shall not be deemed a party to any contract entered into by Respondent

or its directors, officers, employees, agents, successors, representatives, assigns, contractors, or

consultants in carrying out actions pursuant to this Consent Order.

87. Except as expressly provided in Section XXHI (Reservation of Rights) and Section

XXIJ (EPA Covenant), nothing in this Consent Order constitutes a satisfaction of or release from

any claim or cause of action against Respondent or any person not a party to this Consent Order,

for any liability such person may have under CERCLA, other statutes, or common law, including

jut not limited to any claims of the United States for costs, damages and interest under Sections

106 and 107 of CERCLA, 42 U.S.C. §§ 9606 and 9607.

88. No action or decision by EPA pursuant to this Consent Order shall give rise to

any right to judicial review, except as set forth in Section 113(h) of CERCLA* 42 U.S.C. §

9613(h).

XXVI. CONTRD3UTION PROTECTION
21 89. The Parties agree that Respondent is entitled, as of the Effective Date, to protection
22

from contribution actions or claims as provided by Sections 113(f)(2) and 122(h)(4) of CERCLA,

23 ' 42 U.S.C. §§ 9613(f)(2) and 9622(h)(4), for "matters addressed" in this Consent Order. The
24 "matters addressed" in this Consent Order are the Work, Past Response Costs, and Future

25 Response Costs. Nothing in this Consent Order precludes the United States or Respondent from

asserting any claims, causes of action, or demands against any person not a party to this Consent

27 Order for indemnification, contribution, or cost recovery.

28
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XXVII. INDEMNIFICATION
4 90. Respondent shall indemnify, save and hold harmless the United States, its officials,

agents, contractors, subcontractors, employees and representatives from any and all claims or

causes of action arising from, or on account of negligent or other wrongful acts or omissions of

Respondent, its officers, directors, employees, agents, contractors, or subcontractors, in carrying

out actions.pursuant to this Consent Order. In addition, Respondent agrees to pay the United .

States all costs incurred by the United States, including but not limited to attorneys fees and other

expenses of litigation and settlement, arising from or on account of claims made against the

United States based on negligent or other wrongful acts or omissions of Respondent, its officers,

directors, employees, agents, contractors, subcontractors and any persons acting on its behalf or

under its control, in carrying out activities pursuant to this Consent Order. The United States shall

not be held out as a party to any contract entered into by or on behalf of Respondent in carrying

out activities pursuant to this Consent Order. Neither Respondent nor any such contractor shall be

considered an agent of the United States.

91. Respondent waives all claims against the United States for damages or reimbursement

or for set-off of any payments made or to be made to the United States, arising from or on account

of any contract, agreement, or arrangement between Respondent and any person for performance

of Work on or relating to the Site. In addition, Respondent shall indemnify and hold harmless the

United States with respect to any and all claims for damages or reimbursement arising from or on

account of any contract, agreement, or arrangement between Respondent and any person for

performance of Work on or relating to the Site.

XXVIII. INSURANCE
s\s-

92. At least fifteen (15) days prior to Notification of Fieldwork as required by Section 4.1

97 |of the SOW, Respondent shall secure, and shall maintain for the duration of this Consent Order,

28
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Policy with Chubb Insurance Companies with limits of one million dollars, combined single limit,

naming the United States as an additional insured (the "Master Liability Policy"). Within the

same period, Respondent shall ensure that its contractor obtain automobile insurance and maintain

such insurance for the duration of this Consent Order (the "Automobile Policy"). At least fifteen

(15) days prior to Notification of Fieldwork, Respondent shall provide EPA with certificates of

uch insurance and a copy of: (a) the liability portion of the Master Liability Policy; and (b) the

|Automobile Policy. If the Work is not completed within one year of the Effective Date,

(Respondent shall submit such certificates and copies of policies each year on the anniversary of
12 the Effective Date. In addition, for the duration of the Consent Order, Respondent shall satisfy, or

shall ensure that its contractors or subcontractors satisfy, all applicable laws and regulations

regarding the provision of worker's compensation insurance for all persons performing the Work

on behalf of Respondent in furtherance of this Consent Order. If Respondent demonstrates by

svidence satisfactory to EPA that any contractor or subcontractor maintains insurance equivalent

17 o that described above, or insurance covering some or all of the same risks but in an equal or
18 esser amount, then Respondent need provide only that portion of the insurance described above
19 which is not maintained by such contractor or subcontractor.
20 '

21 XXIX. FINANCIAL ASSURANCE
22 93. Prior to Notification of Fieldwork as required by Section 4.1 of the SOW, Respondent

23 hall establish and maintain financial security for the benefit of EPA in the amount required to

24 ully and adequately complete the Work by establishing an interest-bearing escrow account in a

25 duly chartered federally-insured bank and remit to that escrow account funds equivalent to the

amount of the Work required by this Consent Order. Respondent shall send to EPA a copy of the

27 orrespondence that establishes and funds the escrow account, including, but not limited to,

28
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3
information containing the identity of the bank and bank account under which the escrow account

is established as well as a bank statement showing the initial balance of the escrow account.

94. Any and all financial assurance instruments provided pursuant to this Section shall be

in form and substance satisfactory to EPA, determined in EPA's sole discretion. In addition, if at

any time EPA notifies Respondent that the anticipated cost of completing the Work has increased,

then, within thirty (30) days of such notification, Respondent shall obtain and present to EPA for

approval a revised form of financial assurance (otherwise acceptable under this Section) that

(reflects such cost increase. Respondent's inability to demonstrate financial ability to complete the

(Work shall in no way excuse performance of any activities required under this Consent Order.

12 95. If, after the Effective Date, Respondent can show that the estimated cost to complete

13 the remaining Work has diminished, Respondent may, on any anniversary date of the Effective

Date, or at any other time agreed to by the Parties, reduce the amount of the financial security

provided under this Section to the estimated cost of the remaining Work to be performed.

Respondent shall submit a proposal for such reduction to EPA, in accordance with the

17 requirements of this Section, and may reduce the amount of the security after receiving written
10

approval from EPA. In the event of a dispute, Respondent may reduce the amount of security in

accordance with the written decision resolving the dispute.

20 '

21 XXX. SEVERABILITY/INTEGRATION/APPENDICES
oo

96. If a court issues an order that invalidates any provision of this Consent Order or finds
03

that Respondent has sufficient cause not to comply with one or more provisions of this Consent

Order, Respondent shall remain bound to comply with all provisions of this Consent Order not

75 invalidated or determined to be subject to a sufficient cause defense by the court's order.
r\r

0 97. This Consent Order and its Appendices constitute the final, complete and exclusive
"77 agreement and understanding among the Parties with respect to the settlement embodied in this

28
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XXXII. EFFECTIVE DATE

101. The effective date of this Consent Order shall be the date it is signed by EPA.

XXXIII. NOTICE OF COMPLETION OF WORK

102. When EPA determines, after EPA's review of the Final Focused Remedial

Investigation Report and Final Focused Feasibility Study Report, .that all Work has been fully

performed in accordance with this Consent Order, with the exception of any continuing

obligations required by this Consent Order, EPA will provide written notice of completion of

Work to Respondent.

Agreed this. . day of. _, 2004

For BDR Liquidating, L.L.C.,
an Arizona limited liability company

By:

Title:

It is so ORDERED AND AGREED this day of ? ., 2004

By: - A 14_, _ . ___
Kathleeli- Johnson L-^*~™
Chief, Federal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency
Region 9
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Consent Order. The parties acknowledge that there are no representations, agreements or

understandings relating to the settlement other than those expressly contained in this Consent

Order. The following Appendices are attached to and incorporated into this Consent Order:

'Appendix A" is the SOW.

'Appendix B is the map of the Site.

'Appendix C" is the map of the 52nd Street Site. . -

'Appendix D" is the Focused R17FS Workplan.

XXXI. SUBSEQUENT MODIFICATION

98. The EPA Project Coordinator may make modifications to any plan or schedule or

Statement of Work in writing or by oral direction. Any oral modification will be memorialized in

writing by EPA promptly, but shall have as its effective date the date of the EPA Project

Coordinator's oral direction. Any other requirements of this Consent Order may be modified in

writing by mutual agreement of the parties.

99. If Respondent seeks permission to deviate from any approved work plan or schedule

or Statement of Work, Respondent's Project Coordinator shall submit a written request to EPA

"or approval outlining the proposed modification and its basis. Respondent may not proceed with

he requested deviation until receiving oral or written approval from the EPA Project Coordinator.

100. No informal advice, guidance, suggestion, or comment by the EPA Project

Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or

ny other writing submitted by Respondent shall relieve Respondent of its obligation to obtain any

ormal approval required by this Consent Order, or to comply with all requirements of this

!onsent Order, unless it is formally modified.
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101. The effective date of this Consent Order shall be the date it is signed by EPA.

XXXIII. NOTICE OF COMPLETION OF WORK

102. When EPA determines, after EPA's review of the Final Focused Remedial

[nvestigation Report and Final Focused Feasibility Study Report, that all Work has been fully

performed in accordance with this Consent Order, with the exception of any continuing

obligations required by this Consent Order, EPA will provide written notice of completion of

Work to Respondent.

Agreed this day of , 2004
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15 For BDR Liquidating, L.L.C.,
I /- an Arizona limited liability company

17 By: _

18

Title: -19
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21

22

It is so ORDERED AND AGREED this ^- day of / ' g * ^ 2004

Kathk
Chief, Federal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency
Region 9
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understandings relating to the settlement other than those expressly contained in this Consent

Order. The following Appendices are attached to and incorporated into this Consent Order:

"Appendix A" is the SOW.

"Appendix B is the map of the Site.

"Appendix C" is the map of the 52nd Street Site. . .

"Appendix D" is the Focused RI/FS Workplan.

XXXI. SUBSEQUENT MODIFICATION

98. The EPA Project Coordinator may make modifications to any plan or schedule or

Statement of Work in writing or by oral direction. Any oral modification will be memorialized in

writing by EPA promptly, but shall have as its effective date the date of the EPA Project

Coordinator's oral direction. Any other requirements of this Consent Order may be modified in

writing by mutual agreement of the parties.

99. If Respondent seeks permission to deviate from any approved work plan or schedule

or Statement of Work, Respondent's Project Coordinator shall submit a written request to EPA

for approval outlining the proposed modification and its basis. Respondent may not proceed with

the requested deviation until receiving oral or written approval from the EPA Project Coordinator.

100. No informal advice, guidance, suggestion, or comment by the EPA Project

Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or

any other writing submitted by Respondent shall relieve Respondent of its obligation to obtain any

formal approval required by this Consent Order, or to comply with all requirements of this

Consent Order, unless it is formally modified.
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XXXII. EFFECTIVE DATE

101. The effective date of this Consent Order shall be the date it is signed by EPA.

XXXIII. NOTICE OF COMPLETION OF WORK

102. When EPA determines, after EPA's review of the Final Focused Remedial

Investigation Report and Final Focused Feasibility Study Report, that all Work has been fully

performed in accordance with this Consent Order, with the exception of any continuing

obligations required by this Consent Order, EPA will provide written notice of completion of

Work to Respondent.

. 2004Agreed t h i s r 1 • day of

For BD|L Liquidating, L.L.C.,
an Ariionja limited liabiJit company

Title:

t is so ORDERED AND AGREED this day of , 2004

By:
Kathleen Johnson
Chief, Federal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency
Region 9
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XXXI. SUBSEQUENT MODIFICATION

98. The EPA Project Coordinator may make modifications to any plan or schedule or

Statement of Work in writing or by oral direction. Any oral modification will be memorialized in

writing by EPA promptly, but shall have as its effective date the date of the EPA Project

Coordinator's oral direction. Any other requirements of this Consent Order may be modified in

writing by mutual agreement of the parties.

99. If Respondent seeks permission to deviate from any approved work plan or schedule

or Statement of Work, Respondent's Project Coordinator shall submit a written request to EPA

for approval outlining the proposed modification and its basis. Respondent may not proceed with

the requested deviation until receiving oral or written approval from the EPA Project Coordinator.

100. No informal advice, guidance, suggestion, or comment by the EPA Project

Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or

any other writing submitted by Respondent shall relieve Respondent of its obligation to obtain any

formal approval required by this Consent Order, or to comply with all requirements of this

Consent Order, unless it is formally modified.
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XXXII. EFFECTIVE DATE

101. The effective date of this Consent Order shall be the date it is signed by EPA.

XXXIII. NOTICE OF COMPLETION OF WORK

102. When EPA determines, after EPA's review of the Final Focused Remedial

Investigation Report and Final Focused Feasibility Study Report, that all Work has been fully

performed in accordance with this Consent Order, with the exception of any continuing

obligations required by this Consent Order, EPA will provide written notice of completion of

Work to Respondent.

Agreed this iVlk. day of ', 2004

For BDR Liquidating, L.L.C.,
an Arizona limited liability compa

Title:

It is so ORDERED AND AGREED this . day of. _, 2004

By:
Kathleen Johnson
Chief, Federal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency
Region 9
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understandings relating to the settlement other than those expressly contained in this Consent

Order. The following Appendices are attached to and incorporated into this Consent Order:

Appendix A" is the SOW.

"Appendix B is the map of the Site.

"Appendix C" is the map of the 52nd Street Site.

"Appendix D" is the Focused RI/FS Workplan.

XXXI. SUBSEQUENT MODIFICATION

98. The EPA Project Coordinator may make modifications to any plan or schedule or

Statement of Work in writing or by oral direction. Any oral modification will be memorialized in

writing by EPA promptly, but shall have as its effective date the date of the EPA Project

Coordinator's oral direction. Any other requirements of this Consent Order may be modified in

writing by mutual agreement of the parties.
.A ii .yr^qmnO tei>*<"> yei3i! * Ster^fcM

99. If Respondent seeks permission to deviate from any approved work plan or schedule

or Statement of Work, Respondent's Project Coordinator shall submit a written request to EPA

for approval outlining the proposed modification and its basis. Respondent may not proceed with

the requested deviation until receiving oral or written approval from the EPA Project Coordinator.

100. No informal advice, guidance, suggestion, or comment by the EPA Project

Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or

any other writing submitted by Respondent shall relieve Respondent of its obligation to obtain any

formal approval required by this Consent Order, or to comply with all requirements of this

Consent Order, unless it is formally modified.
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1 APPENDIX A

2 STATEMENT OF WORK
3

FOCUSED REMEDIAL INVESTIGATION AND FEASIBILITY STUDY
4

Baker Metal Products, 1601 E. Madison Street

14

PHOENIX, AZ

5

6

7

8 1.0 INTRODUCTION
9

This Statement of Work (SOW) outlines the work to be performed by BDR Liquidating,
10

LLC. ("Respondent") at the Baker Metal Products Site ("Site") located at 1601 E. Madison

12

13

Street, Phoenix, Arizona, pursuant to the Administrative Order on Consent ("Consent Order")

with the United States Environmental Protection Agency (EPA), issued under the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). This

work will be referred to as a Focused Remedial Investigation and Feasibility Study (RI/FS). The
16

RI/FS will be conducted to determine if the Site is or has been a source of groundwater
17

contamination associated with the Motorola 52nd Street Site ("52nd Street Site") contaminants of18

19

20

concern (COCs) (see Attachment A); and evaluate remedial alternatives that would mitigate any

source(s) remaining at the Site.

21 The RI/FS SOW general requirements are provided in Section 2.0 WORK TO BE
22

CONDUCTED, and the specific work to be conducted is summarized below. As new
23

25

26

information is learned about the site, it may be necessary to scope additional tasks for completion

of the work. A Technical Memorandum will be submitted to document any modifications needed

to the Work Plan. (Section 3.0 SCOPING PHASE)

97' 1.1 The Respondent will identify and characterize the nature and extent of COC sources in

28 "



1
2

results of the initial site characterization indicate sources of COCs in the soils and/or

3
groundwater, the Respondent will assess the risks of the identified contamination to

4
human health and the environment. (Section 4.0 REMEDIAL ESTVESTIGATION)

7

8

2.0 WORK TO BE CONDUCTED

(Section 5.0 FEASIBILITY STUDY)

9

10
The Respondent will conduct this RI/FS and will produce deliverables to EPA for review

11

and approval that are in accordance with the Consent Order, this SOW, "Guidance for

13

14

19

20

25

26

27

the soil and if necessary, in groundwater at the Site according to the Work Plan. If the

1.2 If EPA determines that the risks at the Site are unacceptable, the Respondent will be

required to develop and evaluate remedial alternatives that would mitigate the risks.

Conducting Remedial Investigations and Feasibility Studies Under CERCLA, U.S. EPA, Office

of Emergency and Remedial Response, October 1988" (RI/FS Guidance), presumptive remedy

guidance for characterizing and selecting remedies at sites with volatile organic compounds in
16

soils, and any other guidance documents that are relevant to conducting an RI/FS. A summary of
17

deliverables is provided in Attachment B and selected guidance and reference documents are
18

included in Attachment C. The 1988 RI/FS Guidance describes the report format and the

required report content; relevant sections of the guidance are noted throughout this SOW

21 in parentheses.
22

The Respondent will furnish all necessary personnel, materials, and services needed, or
23

incidental to, performing the RI/FS, except as otherwise specified in the Consent Order. All

work performed under this SOW shall be under the direction and supervision of qualified

personnel. All technical reports and other deliverables shall be prepared under the direction and

supervision of an Arizona Professional Engineer or Registered Geologist.

28
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1
2

collected in the RI influences the development of remedial alternatives in the FS, which in turn
3

affects the data needs and the scope of treatability studies, if they are necessary. In addition,
4

5
EPA encourages presumptive remedies for sites with VOCs in soil, which will streamline the FS

process towards remedy selection. The Final RI/FS Report, as adopted by EPA, forms the basis

for the selection of the Site remedy and will provide the information necessary to support the

o
development of additional Records of Decision for the 52nd Street Site. .The remedial action

9
alternative selected by EPA will meet the cleanup standards specified in CERCLA Section 121.

10
As specified in CERCLA Section 104(a)(l), EPA will provide oversight of the activities

12

13

14

18

19

20

The RI and FS are interactive and may be conducted concurrently so that the data

conducted by the Respondent throughout the RI/FS, and the Respondent will support EPA's

implementation of oversight activities. The Respondent shall produce Monthly Progress

Reports according to the requirements in the Consent Order. The following sections describe the

15 ,.
specific deliverables and requirements for the RI/FS.

16
3.0 SCOPING PHASE (RI7FS Guidance, Chapter 2)

17
When scoping the specific aspects of a project, the Respondent must discuss with EPA

all project planning decisions and special concerns associated with the Site. Various site scoping

activities have already been conducted by the Respondent. Respondent submitted and EPA has

21 approved, a final Research Report (RR), a final Remedial Action Objectives Technical

22
Memorandum (RAOTM), and a final RI/FS WorkPlan (WP), including a final Field Sampling

23
Plan and final Quality Assurance Project Plan, collectively the Sampling and Analysis Plan

25

26

^' submitted comments on the Draft RR on July 21, 2004, has no additional comments on the Draft

28

- 3 -

(SAP), and final Health and Safety Plan. The RI/FS WorkPlan is attached to the Consent

Agreement as Attachment D and is incorporated as part of the Consent Agreement. . EPA



1

6

RAOTM, and is currently reviewing the WP. These documents shall be submitted as Final,

2
within twenty-one (21) days of the Consent Order Effectiveness Date, or in the case of the Work

3
Plan, twenty-one (21) days from receipt of EPA comments, if this occurs after the Consent Order

4
Effectiveness Date.

Because of the unknown nature of the Site and iterative nature of the RI/FS, additional

data requirements and analyses may be identified throughout the process. The Respondent will

8 submit a Technical Memorandum documenting the need for additional data requirements to be

9 .
identified at the request of EPA or as otherwise necessary within 20 days of identification. Upon

10
approval, Respondent will incorporate the Technical Memorandums into the WP. The

Respondent is responsible for fulfilling and identifying the Data Quality Objectives (DQOs)

13 described in the next section whenever such additional data and analysis needs are identified by

EPA consistent with the general scope and objectives of this RI/FS.

1 5 4.0 REMEDIAL INVESTIGATION (RI/FS Guidance, Chapter 3)
16

During this phase of the RI/FS, the Respondent will begin to implement the approved WP
17
. and SAP. The RI activities will include performance of the field activities described in the

II
19 subsections below including preparation and submission of a Focused Remedial Investigation

20 Report (FRJJR) (see Section 4.3). The overall objective of this phase is to collect data to describe

21 the COC source areas at the Site that may pose a threat to human health or the environment. This

22
is accomplished by first determining the physiography, geology, and hydrology at the Site. The

23
Respondent will identify the sources of COC contamination and define the nature, extent, and

25 volume of the sources of contamination, including their physical and chemical constituents as

26 I well as their concentrations at incremental locations to background in the affected media. The

^' Respondent will also investigate the extent of migration of this contamination, including surface

28
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1
2

chemical characteristics, to provide for a comprehensive understanding of the nature and extent
3

of contamination at the Site. Using this information, contaminant fate and transport is then
4

determined and projected. A focused risk assessment is then conducted considering the chemical

5 concentrations detected and/or projected in the subsurface.

The Respondent will collect and analyze field data to provide the information required to

accomplish the objectives of the study. In view of the unknown site conditions, activities are

9
often iterative, and to satisfy the objectives of the RI/FS it may be necessary for the Respondent

10
to supplement the work specified in the initial WP. As described in Section 3.3.1 this may be

12

13

14

18

19

20

24

25

26

and subsurface pathways of migration, as well as its volume and any changes in its physical or

done through submission of Technical Memorandums either initiated by the Respondent or

requested by EPA.

4.1 Field Investigation (3.2)

The field investigation includes the gathering of data to define site physical and biological
16

characteristics, sources of contamination, and the nature and extent of contamination at the Site.
17

The Respondent will perform these activities in accordance with the WP, SAP, and HASP. The

Respondent will notify EPA with a Notification of Initiation of Field Work (FW) at least fifteen

(15) days prior to initiating any physical work in the field. The Notification will include the

21 planned dates for field activities so that EPA may adequately schedule oversight tasks. The

22
Respondent will notify EPA in writing within five (5) days of completion of field work activities,

23
with a Notification of Completion of Field Work. Upon submission of the Notification of Field

Work, Respondent will provide Weekly Progress Reports according to the requirements in the

Consent Order. Weekly reports may be discontinued upon Notification of Completion of Field

27 Work (see Section 4.1).

28
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1
2

installation and calibration of equipment, initiation of analysis, etc. Field work activities will
3

address the following:
4

4.1.1 Field Support Activities (3.2.1)
<J

8 equipment, office space, laboratory services, and/or contractors. Respondent will document these

9
types of activities in the Weekly Progress Reports according to the requirements in the Consent

10
Order.

11

12

13

14

20

25

26

27

28

Field work activities may include field lay out of the sampling grid, initiating sampling,

The Respondent will initiate field support activities according to the schedule in the WP.

Field support activities may include obtaining access to the Site, scheduling, procuring

4.1.2 Physical and Biological Characteristics (3.2.2)

The Respondent will collect data on the physical and biological characteristics of the site

and its surrounding areas including the physiography, geology, and hydrology, and specific

physical characteristics identified in the WP. The Respondent will ascertain this information
16

through a combination of physical measurements, observations, and sampling efforts and the
17

Respondent will utilize the information to define potential transport pathways and human and
lo

19 ecological receptor populations. In defining the Site's physical characteristics, the Respondent

will also obtain sufficient engineering data for the projection of contaminant fate and transport,

21 and development and screening of remedial action alternatives, including information to assess

22
treatment technologies.

23
4.1.3 Sources of Contamination (3.2.3)

The Respondent will locate each source of COC contamination. For each location, the

areal extent and depth of contamination will be determined by sampling at incremental depths on

a sampling grid, or appropriately targeted locations based on the CSM developed in the WP, and

-6-



refined throughout the RI. Respondent will determine the physical characteristics and chemical

2| constituents and their concentrations for all known and discovered sources of COC

contamination. The Respondent will conduct sufficient sampling to define the boundaries of the

contaminant sources to the level established in the QAPP and DQOs.

In defining the source of contamination Respondent will analyze the potential for

contaminant release (e.g., long term leaching from soil), contaminant mobility and persistence,

8 " and characteristics important for evaluating remedial actions, including information to assess .ii ~ "
9 ..

treatment technologies.
10 N

4.1.4 Nature and Extent of Contamination (3.2.4)
11 "

12

13

14

As a final step during the field investigation, the Respondent will gather information to be

able to describe the nature and extent of contamination in the FRIR. To describe the nature and

extent of contamination, the Respondent will utilize the information on site physical and

" biological characteristics and sources of contamination to give a preliminary estimate of the
if

16 ..
n contaminants that may have migrated. The Respondent will then implement an iterative

18

19

20

monitoring program and any study program identified in the WP or SAP such that by using

analytical techniques sufficient to detect and quantify the concentration of contaminants, the

migration of contaminants through the various media at the site can be determined.

21 11 In addition, the Respondent will gather data for calculations of contaminant fate and
22"

transport. This process is continued until the area and depth of contamination are known to the
23 ii

level of contamination established in the QAPP and DQOs. The Respondent will use the

25

26

information on the nature and extent of contamination to determine the level of risk presented by

the Site, and determine aspects of the appropriate remedial action alternatives to be evaluated.

27 " 4.2 Data Analyses/Evaluate Site Characteristics (3.4.1)
ii

28
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1
2

FRIR: (1) site physical and biological characteristics, (2) contaminant source characteristics, (3)

3
nature and extent of contamination (4) contaminant fate and transport, and (5) risks to human

4
health and the environment. These elements are described in the subsections below:

•_J

o
characteristics, and extent of contamination analyses in the analysis of contaminant fate and

9
transport. The evaluation will include the actual and potential magnitude of releases from the

10
sources, and horizontal and vertical spread of contamination as well as mobility and persistence

12 of contaminants.

13

14

19

20

25

26

.27

The Respondent will analyze and evaluate the data in order to be able to describe in the

4.2.1 Site Characteristics (3.4.1)

The Respondent will utilize the results of the site physical characteristics, source

Where modeling is appropriate, Respondent will identify such models to EPA in the

RI/FS WP and if necessary, as supplemented by a Technical Memorandum. All data and

programming, including any proprietary programs, will be made available to EPA together with a
16

sensitivity analysis. The Respondent will agree to discuss and then collect any data gaps
17

identified by the EPA that are needed to complete the RA. (See "Guidance for Data Useability in
lo

Risk Assessment - OSWER Directive #9285.7-05, October 1990.)

Also, Respondent will provide in this evaluation any information relevant to site

21 characteristics necessary for evaluation of the need for remedial action in the RA and for the

22
development and a evaluation of remedial alternatives. Analyses of data collected for site

23
characterization will meet the DQOs developed in the QAPP stated, in the SAP (or revised during

theRI).

4.2.2 Risk Assessment (3.4.2)

Respondent will submit a Focused RA in the FRIR and evaluate baseline COC conditions

28
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1
2

will consider both current and possible future uses of the Site. The RA will identify possible
3

exposure pathways, evaluate contaminant fate and transport, and characterize health risks.
4

Respondent will base exposure scenarios on land use assumptions that will be developed in

collaboration with the EPA.

4.2.3 Data Management Procedures (3.5)

o
The Respondent will consistently document the quality and validity of field and

9
laboratory data compiled during the RI according to the procedures established in the WP. The

10
following subsections describe the data management procedures expected throughout the RI/FS:

12

13

18

19

20

25

26

27

as developed through the field investigations and data analysis. In the assessment, Respondent

4.2.3.1 Document Field Activities (3.5.1)

The Respondent will ensure that all information gathered during site characterization will

be consistently documented and adequately recorded by the Respondent in well maintained field

logs and laboratory reports. The method(s) of documentation must be specified in the WP and/or
16

the SAP. Field logs must be utilized to document observations, measurements, and significant
17

events that have occurred during field activities. Laboratory reports must document sample

custody, analytical responsibility, analytical results, adherence to prescribed protocols,

nonconformity events, corrective measures, and/or data deficiencies. Ultimately, these documents

21 will be compiled and submitted to EPA as appendices to the FRIR; however, they may be

22
requested by EPA throughout performance of the RI activities and/or in the Weekly Progress

23
Reports.

4.2.3.2 Sample Management and Tracking (3.5.2; 3.5.3)

The Respondent will maintain field reports, sample shipment records, analytical results,

and QA/QC reports to ensure that only validated analytical data are reported and utilized in the

28
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1 development and evaluation of remedial alternatives. Analytical results developed under the WP

2
will not be included in any site characterization reports unless accompanied by or

3
cross-referenced to the corresponding QA/QC report.

4 I
Li addition, the Respondent will establish a data security system to safeguard chain-of-

custody forms and other project records to prevent loss, damage, or alteration of project

documentation.

4.2.3.3 Database Management

9
If groundwater data is collected, the Respondent will maintain this data in an electronic

10
database, the Respondent will comply with the most recent Arizona Department of

Environmental Quality Groundwater Data Submittal Guidance Document, currently Version 3.1,12

13

14

19

20

dated December 2003, and any additional requirements EPA deems necessary.

4.3 Focused Remedial Investigation Report (3.7.3)

The Respondent will submit a Draft Focused Remedial Investigation Report (FRIR) to
16

EPA within 60 days of Notification of Completion of Fieldwork. In the FRIR Respondent will
17

review and summarize results of activities conducted in the previous subsections to characterize
18

environment through a RA. For example, the FRIR will describe and display site data

22
documenting the location and characteristics of surface and subsurface features and

23
contamination at the site, such as sources of contamination, nature and extent of contamination

24

25

26

27

28

and assess the risks to human health and the environment at the Site. Respondent will include an

updated of the site conceptual model and will evaluate the risks to human health and the

and the fate and transport of contaminants. The Respondent will refer to the 1988 RI/FS

Guidance for an outline of the FRIR format and contents. Twenty-one (21) days following

comment by EPA, the Respondent will submit a Final FRIR which satisfactorily address EPA's

-10-



1 comments.

2 5.0 FEASIBILITY STUDY (RI/FS Guidance, Chapter 4)
3

If EPA determines that the results of the FRIR identify risks to human health and/or the
4

environment, the Respondent will conduct an evaluation of the remedial alternatives that will
5

address those risks and complete a Focused Feasibility Study (FFS) for EPA to use in

determining the remedy for the Site. The following activities detail the FFS process:

Q

5.1 Development and Screening of Remedial Alternatives (4.2)

9
The Respondent will develop and evaluate a range of appropriate waste management

10
H options that at a minimum ensure protection of human health and the environment, concurrent

12

13

14

with the RI site characterization task. This range of alternatives should include as appropriate,

options in which treatment is used to reduce the toxicity, mobility, or volume of wastes, but

varying in the types of treatment, the amount treated, and the manner in which long-term

residuals or untreated wastes are managed; options involving containment with little or no
16

treatment; options involving both treatment and containment; and a no-action
17

alternative. Respondent should consider guidance related to presumptive remedies for COCs in
lo

19

20

25

26

27

soils. The results of this will provide a basis for completion of the next subtask.

5.2 Detailed Analysis of Remedial Alternatives (RI/FS Guidance, Chapter 6)

21 The Respondent will conduct a detailed analysis of the remedial alternatives screened in

22
the previous subtask. The detailed analysis will consist of an analysis of each option against the

23
set of nine evaluation criteria and a comparative analysis of all options using the same evaluation

criteria as a basis for comparison: (1) overall protection of human health and the environment;

(2) compliance with ARARS; (3) long-term effectiveness and permanence; (4) reduction of

toxicity, mobility, or volume; (5) short-term effectiveness; (6) implementability; (7) cost; (8)

28
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1
2

considered after the FFS Report has been released to the general public. If any of the retained
3

remedial alternatives includes institutional controls which require state or community
4

participation to implement, monitor, or enforce, then state and community acceptance must be

determined prior to public release of the FFS Report. This analysis is the final task to be

performed by the Respondent during the FFS, and will be submitted as part of the Final FFS

8 Report.

9
5.3 Focused Feasibility Study Report (6.5)

10
The Respondent will submit a Draft FFS Report (FFSR) to EPA within sixty (60) days of

11

12

13

14

18

19

20

25

26

27

state (or support agency) acceptance; and (9) community acceptance. Criteria 8 and 9 may be

EPA approval of the FRIR. This FFSR, as ultimately adopted or amended by EPA, provides a

basis for remedy selection by EPA and documents the development and analysis of remedial

alternatives. The Respondent will refer to the RI/FS Guidance for an outline of the FFSR format

and the required report content. The Respondent will submit a Final FFSR within twenty-one
16

(21) Days of EPA comments. Once EPA's comments are addressed by the Respondent to EPA's
17

satisfaction, the Final FFSR may be bound with the FRIR.

Because of the unknown nature of the Site and iterative nature of the RI/FS, additional data

requirements and analyses may be identified throughout the process. The Respondent will

21 submit a Technical Memorandum documenting the need for additional data requirements to be

22
identified at the request of EPA or as otherwise necessary within 20 days of identification. Upon

23
approval, Respondent will incorporate the Technical Memorandums into the WP. The

Respondent is responsible for fulfilling and identifying the Data Quality Objectives (DQOs)

described in the next section whenever such additional data and analysis needs are identified by

EPA consistent with the general scope and objectives of this RI/FS.

28
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6.0 COMMUNITY INVOLVEMENT

2
The development and implementation of community involvement activities for the Site

3
investigation are the responsibility of EPA. The critical community involvement planning steps

4
performed by EPA include conducting community interviews and developing a Focused

community involvement plan (CIP). Although implementation of the CIP is the responsibility of

EPA, the Respondent may assist by providing information regarding the Site's history,

o
participating in public meetings, or by preparing fact sheets for distribution to the general public.

9
The extent of Respondent involvement in community involvement activities is left to the

10
discretion of EPA. Community involvement activities conducted by the Respondent will be

12 subject to oversight by EPA.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

-ATTACHMENT B-

SUMMARY OF DELIVERABLES

SOW
Section

2.0

3.0

3.0

3.0 -^

3.0

3.1

3.2

4.1

4.1

4.1

4.3

5.3

3.0

4.3
5.3

Submittals and Deliverables

Monthly Progress Reports

Draft and Final Research Report (RR)

Draft and Final Remedial Action Objectives
Technical Memorandum

Draft and Final Focused RJ/FS Work Plan (WP)

Technical Memorandums (to supplement WP)

Draft and Final Sampling and Analysis Plan
(SAP)

Draft and Final Site Health and Safety Plan
(HASP)

Notification of Initiation of Field Work (FW)

Weekly Progress Reports

Notification of Completion of Field Work (FW)

Draft Focused Remedial Investigation Report
(FRTR)*

Draft Focused Feasibility Study Report (FFSR)*

*Final Deliverables

Due Date

Every 15th after ED

Completed

Completed

Completed

Within 20 days as identified or
requested

Completed

Completed

15 days in advance

Each Friday during FW

5 days after completion of FW

60 days after completion of FW

60 days after approval of Final
FRIR

21 days after receipt of EPA
comment or ED, whichever is
later



5

10

12

14

15

16

17

23

ATTACHMENT C-1

2

3
REFERENCES

4
The following list, although not comprehensive, comprises many of the regulations and

guidance documents that apply to the RI/FS process:

7

8

9 "Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,"
U.S. EPA, Office of Emergency and Remedial Response, Interim Final, OSWER Directive No.

11 "Interim Guidance on Potentially Responsible Party Participation in Remedial Investigation and

H Directive No. 9355.3-01.
13

"Guidance on Oversight of Potentially Responsible Party Remedial Investigations and Feasibility

28

'The National Oil and Hazardous Substances Pollution Contingency Plan" Final Rule, Federal
Register 40 CFR Part 300, March 8,1990.

9355.3-01, EPA-540-G-.89-004, October 1988.

Feasibility Studies," U.S. EPA, Office of Waste Programs Enforcement, Appendix A to OSWER

Studies," Volume I, U.S. EPA, Office of Waste Programs Enforcement, OSWER Directive No.
9835.1(c), July 1,1991.

"Guidance on Oversight of Potentially Responsible Party Remedial Investigations and Feasibility
Studies, Volume H" U.S. EPA, Office of Waste Programs Enforcement, OSWER Directive No.
9835.l(d), July 1,1991.

18 "Getting Ready: Scoping the RJ/FS," U.S. EPA, Office of Emergency and Remedial Response,
19 "

20 B

Emergency and Remedial Response, EPA-540-P-87-001a, OSWER Directive No. 9355.0-14,
August 1987,

22
"Guidance to Management of Investigation-Derived Wastes," U.S. EPA Office of Solid Waste

EPA-9355.3-01-FS 1, November 1989.

"A Compendium of Superfund Field Operations Methods," Two Volumes, U.S. EPA, Office of

and Emergency Response, Publication 9345.3-03GS, January 1992.

24 "EPA Requirements for Quality Management Plans (QA/R-2)," EPA-240-B-01-002, March

25 200L

26 "EPA Requirements for Quality Assurance Project Plans (QA/R-5)" EPA-240-B-01-003, March
2001.

27

"Guidance for Quality Assurance Project Plans (QA/G-5)" (EPA/240/R-02/009, December



"Data Quality Objectives Process for Superfund," U.S. EPA, Office of Solid Waste and
Emergency Response, OSWER Directive No. 9335.9-01A., EPA-540-R-93-071, September
1993.

4
'Guidance for the Data Quality Objectives Process," U.S. EPA Quality Assurance Management

5 Staff, EPA QA/G-4, EPA 600-R-96-055, August 2000.

6
"Guidance for the Data Quality Objectives Process for Hazardous Waste Sites," U.S. EPA
Quality Assurance Management Staff, EPA QA/G-4HW, EPA-600-R-00-007, January 2000.

o
"Laboratory Documentation Requirements for Data Validation Packages", EPA Region 9,

10

11 "User's Guide to the EPA Contract Laboratory," U.S. EPA, Sample Management Office,

12

13 n

and U, " National Institute of Occupational Safety and Health.
14

25

27

28

2002).

EPA9QA-07-97, July 1997. . . . - .;.
"Guidance for Preparing Standard Operating Procedures (SOPs)," Office of Environmental
Information, EPA QA/G-6, EPA-240-B-01-004, March 2001.

OSWER Directive No. 9240.0-01D, January 1991.

"NIOSH Manual of Analytical Methods, 2nd Edition. Volumes I-VH for the 3rd edition, Volumes I

"Interim Guidance on Compliance with Applicable or Relevant and Appropriate Requirements,"
U.S. EPA Office of Emergency and Remedial Response, OSWER Directive No. 9234.0-05, July
9,1987.

"CERCLA Compliance with Other Laws Manual (draft)," Two Volumes, U.S. EPA, Office of
Emergency and Remedial Response, OSWER Directive No. 9234.1-01 and -02, August 1988 .

"NEIC Policies and Procedures Manual, " EPA-330-9-78-001-R, May 1978, revised August

15

16

17

18

19
1991,.

20
"Permits and Permit "Equivalency" Processes for CERCLA On-site Response Actions," U.S.
EPA Office of Solid Waste and Emergency Response, OSWER Directive No. 9355.7-03,

22 "

23 n

Volume 50, Number 214, pages 45933-45937, November 1985.

February 1992.

"Procedures for Planning and Implementing Off-Site Response Actions", Federal Register,

"Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites (draft),"
U.S. EPA, Office of Emergency and Remedial Response, OSWER Directive No. 9283.1-2.

26
"Presumptive Remedies: Site Characterization and Technology Selection For CERCLA Sites
With Volatile Organic Compounds In Soils", U.S. EPA, Office of Solid Waste and Emergency
Response, OSWER Directive No. 93550.0-48FS, EPA 540-F-93-048, September 1993.



"User's Guide to the VOC in Soils Presumptive Remedy", U.S. EPA, Office of Solid Waste and
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ATTACHMENT A
CONTAMINANTS OF CONCERN (COC'S)

Potential Site Characterization Screening Levels and Remedial Action Levels

Data Sources:
1EPA Region 9 PRGs Table,
10/01/02
2ADHS 1999 Update
AAAQGs, 5/1 1/99
3ADHS Draft Arizona Ambient
Air HGBLs, 5/1 1/99
4EPA Draft Subsurface Vapor
Instrusion Guidance, Table 2c,
11/29/02
5ADEQ A Screening Method to
Determine Soil Concentrations
Protective of Groundwater
Quality, 09/96

Chemical Name

Chloroethane/Ethyl Chloride
(CA)

1,1-Dichloroethane (1,1-DCA)

1,2-Dichloroethane (1,2-DCA)

1,1-Dichloroethylene (1,1-
DCE)

cis-l,2-Dichloroethylene (cis-
1,2-DCE)

Air (ug/m3) Soil (mg/kg)

Direct Contact Exposure Pathways

Annual
30 yr.

EPA
PRO1

2.3

520

0.074

210

37

Annual 70 yr.-24 Hour

AAAQGs
Annual-24
Hour2

N/A

N/A-3200

0.038-14

N/A-63

N/A-6300

ADHS
HBGLs3

4300-
43000

210-
2100

0.73-43

0.38-140

15-150

Residential. -
Non Res.

EPA
PRGs1

3.0-
6.5

510-
1700

0.28-
0.60

120-
410

43-150

ADE
Q
SRLs

1100-
4200

500-
1700

2.5-
5.5.

0.36-
0.8

31-
100

Migration to
Groundwater

EPA
SSLs1

DAF 1-20

N/A

1-23

0.001-
0.02

0.003-
0.06

0.02-0.4

ADE

Q .
pPLs

N/A

N/A

0.21

0.81

4.9

Soil Gas
(ug/m3)

Migration
to Indoor
Air
(Vapor
Intrusion)

EPA
SSLs4

AFO.l

100000

5000

0.94

2000

N/A

Groundwater (ug/L)

Direct
Contact
Exposure
Pathway

EPA
PRO

(Tap
Wat
er)

4.6

810

0.12

340

61

EP
A
M
CL
/
AD
EQ
A
W
QS

N/
A

N/
A

5

7

70

2002 Max.
Detections

OU2
Area

160

110

ND

130

220

OU3
Area

NS

50

0.6

60

150



trans- 1 ,2-Dichloroethylene
(trans- 1,2-DCE)

Tetrachloroethylene (PCE)

1,1,1-Trichloroethane (1,1,1-
TCA)

1,1,2-Trichloroethane (1,1,2-
TCA)

Trichloroethene (TCE)

Vinyl Chloride/Chloroethene
(CE)

1,4-Dioxane

73

0.67

2300

0.12

0.017

0.11

0.61

1.7-640

N/A-15000

0.062-23

0.58-210

0.012-4.3

N/A-710

30-300

15-150

430-
4300

1.2-60

9-90

0.02-
N/A

6-N/A

69-230

1.5-3.4

1200

0.73-
1.6

0.053-
0.11

0.079-
0.75

44-160

78-
270

53-
170

1200-
4800

6.5-
15

27-70

0.01
6-

0.035

400-
1700

0.03-0.7

0.003-
0.06

0.1-2

0.0009-
0.02

0.003-
0.06

0.0007-
0.01

N/A

8;4

1.3

1.0

N/A

0.61

N/A

N/A

N/A

8.1

22000

1.5

22

2.8

N/A

120

0.66

320
0

0.2

0.02
8

0.02

6.1

10
0

5

20
0

5

5

2

N/
A

1.4

15

2.4

ND

650

16

11

3

19

ND

ND

720

0.3

12

List of Ackronyms:
EPA = EPA Region 9
AAQGs = Ambient Air Quality Guidelines

SSL = Soil Screening Levels
AF = Soil Gas to Indoor Air Attenuation Factor
AWQS = AAC Aquifer Water Quality Standards

ADEQ = Arizona Department of Quality ADHS = Arizona Department of Health Services
PRO = Preliminary Remediation Goal SRL = Soil Remediation Levels, Arizona Administrative Code (AAC) Title 18, Ch. 7

Appendix A
' GPL = Groundwater Protection Levels DAF = Dilution Attenuation Factor

MCL = National Primary Drinking Water Standards Maximum Contaminant Level
N/A = Not Available ND = Non Detect NS = Not Sampled
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PURPOSE

This document serves as the Remedial Investigation/Feasibility Study (RI/FS) Work Plan for
the investigation of potential contaminants in soil-gas and soil at the Baker Metal Products site
(the "Site") at 1601 East Madison Street, Phoenix, Arizona (Figure 1), the location of the

former PAMCO/WAMCO1 machine shop. PAMCOAYAMCO has been identified as a potentially
responsible party (PRP) for the Motorola 52nd Street Superfund Site, and an Administrative Order
on Consent is currently being negotiated.

According to the Draft Administrative Order on Consent and its appended Draft Statement of Work
(USEPA February 12, 2004), the RI/FS Work Plan should contain:

• Statement of the problem,
• Objectives of the RI/FS,
• A comprehensive description of the work to be performed to meet those objectives, and
• A schedule for completion.

PREVIOUS DOCUMENTS
According to the Draft Administrative Order on Consent, the Work Plan should also contain
additional information. Most of this additional information has already been submitted (in draft
and/or final form) to the USEPA. These submittals, which are listed below, are incorporated into this
work plan by reference.

• Research Report, Baker Metal Products Site, 1601 East Madison Street, Phoenix, Arizona.
Consultant's report prepared by Smith Consultants for BDR Liquidating, LLC, Successor in
Interest to Phoenix Automatic Machine Products Company. The first draft of this document was
submitted to the USEPA on April 14, 2004. A revised draft, incorporating the USEPA's
comments on the first draft, was submitted on June 25,2004. The revised draft was accepted by
the USEPA, and a final version was submitted August 20, 2004.

• Remedial Action Objectives Technical Memorandum, Baker Metal Products Site, 1601 East
Madison Street, Phoenix, Arizona. Consultant's report prepared by Smith Consultants for BDR
Liquidating, LLC, Successor in Interest to Phoenix Automatic Machine Products Company. The
first draft of this document was submitted to the USEPA on April 14,2004, and a revised draft,
incorporating the comments from the USEPA, was submitted on July 7,2004. The revised draft
was accepted by the USEPA, and a final version was submitted August 20, 2004.

'As explained in the Research Report, PAMCO/WAMCO is used as a reference to all the businesses that formerly
operated a machine shop at the Site, including (1) Phoenix Automatic Machine Products Company, (2) Western
Automatic Machining Company (a wholly-owned subsidiary of Phoenix Manufacturing, Inc.)> (3) Western Automatic
Machining, and (4) WAMPCO.

November 2, 2004 RI/FS Work Plan, Baker Metal Products Site
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A summary of the additional requested information in these referenced documents is presented on
Table 1.

Additional Information

Site background summary with Site description
and features

Site history

Description of previous responses that have
been conducted by state, federal, or private
parties

Summary of existing data

Description of the Site management strategy, as
developed by EPA

Conceptual Site model

Current use of the Site

Research Report

X

X

X

X

X

X

Remedial Action
Objectives
Technical

Memorandum

X

X

Table 1. References to Previous Documents

November 2, 2004 RI/FS WorkPlan, Baker Metal Products Site
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STATEMENT Of THE PROBLEM AND
POTENTIAL PROBLEM

T
he USEPA believes that the former PAMCO/WAMCO machine shop may be a current source
or may have been a former source of groundwater contamination in the Motorola 52nd Street
Superfund Area. It has requested the implementation of a focused RI/FS to evaluate and

mitigate possible sources.

As is described in the Remedial Action Objectives Technical Memorandum, soil, groundwater, and
air are media of concern. Releases of solvents and petroleum hydrocarbons occurred in the formerly
partly unpaved south half of the former PAMCO/WAMCO machine shop site.2

Soil at the Site consists of unconsolidated alluvium. Approximately 12 to 15 feet of silty sand
overlies a coarse-grained unit that consists of sand, gravel, and boulders. The total depth of the
coarse-grained unit at the Site is not known, but it extends below 300 feet, the depth of the nearby
multi-port monitor well EW-13. EW-13 is about 100 feet west of and downgradient of the former
PAMCO/WAMCO machine shop.

Groundwater occurs in the coarse-grained alluvial unit at a depth of about 90 feet. In 1992, when
EW-13 was constructed, the depth to groundwater was about 60 feet. Since 1992, EW-13 has been
sampled several times.3 Chlorinated solvents have been detected historically, but their concentration
and vertical distribution have not been consistent with a source at PAMCO/WAMCO.

Chemicals of concern (COCs) that may be in soil at the former PAMCO/WAMCO machine shop are
described in the Remedial Action Objectives Technical Memorandum and in Appendix A of the
USEPA's Draft Statement of Work.4 COCs that have been identified in soil samples previously
collected at the Site are:

• Tetrachloroethylene (perchloroethylene, or PCE), and
• Trichloroethylene (TCE).

2The machine shop building occupies the north half. In the Research Report (Smith Consultants, August 20, 2004), the
rationale for excluding the building as a source of potential releases is presented. There are no sumps, no floor drains,
and no cracks in the concrete floor that could have resulted in releases of chemicals to soil. Except for tire marks from
a forklift, there is no staining.

'Samples have been collected by consultants and contractors working for the ADEQ, the USEPA, Honeywell, and
Motorola. The USEPA provided electronic copies of Motorola 52nd Street OU3 groundwater monitoring reports to
Smith Consultants for the four quarterly events in 2003. Reports were prepared by the USEPA's contractor, Shaw
Environmental. Three of the reports, for the March, June, and September sampling events, included EW-13, a monitor
well about 100 feet west of and downgradient from the Site. In all three reports, EW-13 lies outside of and south of the
USEPA's 5 ppb TCE isopleth. For the December 2003 sampling round, no sampling results from EW-13 were
reported.

"Appendix A to the USEPA's February 13, 2004 Draft Administrative Order on Consent.

November 2, 2004 RI/FS Work Plan, Baker Metal Products Site
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Other COCs at PAMCO/WAMCO are those that the USEPA has named in Attachment A, Draft
Statement of Work, which was attached as Appendix A to the February 13,2004 Draft Administrative
Order on Consent. These include:

Chloroethane/ethyl chloride (CA)
1,1 -Dichloroethane (1,1 -DCA)
1,2-Dichloroethane (1,2-DCA)
1,1-Dichloroethylene (1,1-DCE)
cis-1,2-Dichloroethylene (cis-1,2-DCE),
trans-1,2,-Dichloroethylene (trans-1,2-DCE)
1,1,1-Trichloroethane (1,1,1-TCA)
1,1,2-Trichloroethane (1,1,2-TCA)
Vinyl chloride/chlororethylene (CE)
1,4-Dioxane

November 2, 2004 RI/FS Work Plan, Baker Metal Products Site
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OMECTmSOFTHEftl/FS

T
he objectives of the RI/FS are to:

• Investigate the lateral and vertical extent of COCs in soil;

• Evaluate the risk, if any, to human health and the environment
arising from the occurrence of the COCs in soil; and

• Mitigate any sources of groundwater contamination due to the
COCs.

Preliminary remedial action objectives (RAOs) are presented in the Remedial Action Objectives
Technical Memorandum referenced earlier.

There are no significant biological, ecological, or cultural resources at the former PAMCO/WAMCO
machine shop. The Site is nearly completely paved or covered by the former machine shop building.
Soil is exposed on less than an estimated 0.5 percent of the Site.

A preliminary evaluation of the risk, if any, to human health and the environment will be carried out
by comparing measured concentrations of COCs to potential site screening levels that are based on
USEPA's5 PRGs and SSLs and on the ADEQ's SRLs and GPLs for soil.6 The standards for these
criteria are summarized on Table 2.

5In this document, any reference to USEPA pertains to Region 9 unless otherwise stated.

6PRG=preliminary remediation goal; SSL=soil screening level; SRL=soil remediation level; GPL=groundwater
protection level.
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The biological, ecological, cultural, hydrological, and geological characteristics of the former
PAMCO/WAMCO machine shop site have been documented in the Research Report. No
additional work is proposed for additional characterization of these Site attributes. The scope

of work for the proposed RI/FS consists solely of sampling and analysis of soil-gas and soil.

Two phases of investigation are proposed. During the first phase, 24 soil-gas samples7 will be
collected from locations shown on Figure 2. During the second phase, one soil boring will be drilled
to collect discrete soil samples. The location of the boring will be selected in consultation with the
USEPA using the soil-gas sampling results.

SOIL-fiAS SAMPLING
Soil-gas samples will be collected from the 24 locations shown on Figure 2 using direct-push
subsurface exploration tools and active purging of soil vapor. The selected locations give complete
coverage of the entire south half of the former PAMCO/WAMCO machine shop site with a 30-foot
sample spacing, a spacing that is well within the range of standard practice for shallow soil-gas
investigations.8

As explained in the Research Report, no soil-gas samples will be collected inside the building, where
there is no evidence of historical releases. There are no sumps, drywells, or drains inside the building
that are potential sources of soil or groundwater contamination. Except near the rear overhead door,
where there is fork-lift traffic, the floor is not cracked or stained. Staining near the overhead door
is from rubber tires, not spills or leaks of chemicals.

Soil-gas samples will be collected from an approximate depth of 10 feet. Sampling at greater depths
would be difficult due to the presence of gravel, cobbles, and boulders. Soil samples for lithologic
characterization will not be collected during soil-gas sampling.

Samples will be collected and analyzed in accordance with the site-specific Field Sampling Plan
(FSP, Appendix A) and the Quality Assurance Project Plan (QAPP, Appendix B). Samples will be
analyzed by an on-site mobile laboratory according to USEPA Method 8260B. Field duplicate
(confirmation) samples will be collected at the rate of 10 percent and analyzed using USEPA Method
TO 15 in a fixed-base laboratory certified by the Arizona Department of Health Services.

Immediately after samples are collected, direct-push borings will be sealed with granular bentonite,
and the pavement will be patched with asphalt or concrete.

'Additional samples collected as duplicates and blanks for project QC are not included in the total.

8Some soil-gas equipment suppliers, Gore for example, state that spacings of 25 to 70 feet are recommended and that a
50-foot sample spacing is common. In its February 25, 1997 Interim Guidance for Active Soi! Gas Investigation, the
State of California Regional Water Quality Control Board Los Angeles Region recommended a 10- to 20-foot spacing
in areas with known or relatively high VOC concentrations and a 100-foot or less spacing in other areas.
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After soil-gas results have been vetted and validated in accordance with the procedures specified in
the QAPP, they will be presented in a draft technical memorandum that will include:

• A to-scale map identifying sampling locations,
• Iso-concentration maps showing the lateral extent of COCs in soil gas,9

• A summary table showing sample results,10 depth, date, and time,
• A recommendation for location of the soil boring, and
• Attachments containing laboratory reports and field sampling forms.

SOIL BORING MUD SOU SAMPLING
In consultation with the USEPA, soil-gas results will be used to select a location for drilling a soil
boring. The soil boring may be drilled at the location showing the highest concentration of COCs
in soil gas or at another location that is approved by the USEPA. The boring will be drilled using
percussion hammer drilling tools by a licensed Arizona drilling contractor.

As the boring is advanced, samples will be collected, preserved, and analyzed in accordance with the
FSP (Appendix A) and the QAPP (Appendix B). Samples will be collected with Encore samplers
in accordance with USEPA Method 5035 and analyzed for COCs according to USEPA Method
8260B. As samples are collected, sample headspace will be monitored for VOCs using a
photoionization detector (PID) equipped with a 10.6 eV lamp and calibrated to isobutylene.11

The planned depth of the soil boring is 60 feet, which was the approximate depth of the water table
at the time that the former PAMCO/WAMCO machine shop discontinued operations in 1989. When
nearby monitor well EW-13 was installed in 1992, the depth to groundwater was about 60 feet.
However, if COCs are detected in the vadose zone during soil gas sampling, then the boring will be
drilled to an approximate depth of 90 feet.12

If the total depth of the boring is 60 feet, soil samples for analysis will be collected at nominal depths
of 5,10,20,30,40, 50, and 60 feet, for a total of seven samples. If VOCs are detected in the vadose
zone during soil-gas sampling and the boring is drilled to 90 feet, additional soil samples will be
collected at 70, 80, and 90 feet.

Below a depth of 10 feet, sampling will be opportunistic and will depend on encountering suitable
finer-grained material that can be recovered in the drive sampler. Therefore, sampling will be
attempted in any stratum that is encountered within 5 feet of the proposed sample target depth, and
at least two attempts will be made to collect a sample from within 5 feet of the sample target depth.

9Variouss machine contouring programs that are available for use are summarized in Appendix B. Data may be hand-
contoured by a professional with site-specific experience.

10With data qualifiers, if appropriate.

"The PID will also be used to monitor the work conditions, pursuant to the Health and Safety Plan; see Appendix C.

l2Prior to drilling, the position of the water table will be estimated from recent measurements at EW-13 or another
nearby well, and the total depth of the boring will be adjusted so that the final sample is collected at a depth of 2 feet
above the water table.
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If a sample cannot be collected from any target depth due to sampler refusal, sampling will be
attempted at 2-foot intervals for the next deeper sampling interval until the sample shortfall is
eliminated. For example, if a 30-foot sample cannot be collected in the 25- to 35-foot interval,
sampling will be attempted at 2-foot intervals beginning at 35 feet and will continue until a deeper
sample can be collected to substitute for the missed 30-foot sample.

Soil lithology will be recorded as the boring is advanced, and a lithologic log will be prepared. For
each recovered sample, the log will include a soil description, soil classification using the Unified
Soil Classification System, sampler blow counts, and PID reading. At least three samples from
different depths will be collected for analysis of moisture content.

After the boring is completed, it will be plugged and abandoned in accordance with the regulations
of the Arizona Department of Water Resources (ADWR),'3 and any disturbed or broken pavement
will be patched with asphalt or concrete.

13If the boring is less than 100 feet deep and does not penetrate groundwater, there are no applicable ADWR plugging
regulations. It will be backfilled with granular bentonite.
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The USEPA will be provided with notice of the initiation of field work, notice of termination of field
work, and daily progress reports in accordance with the schedule in the Draft Administrative Order
on Consent.

Results of drilling and soil sampling will be summarized in a focused RI report that will be submitted
to the USEPA in draft and final form in accordance with the schedule detailed in the Draft
Administrative Order on Consent and the appended Draft Statement of Work (USEPA, February 12,
2004). The report will describe the results of all field work and laboratory analyses. The report will
include:

• A to-scale map showing the location of soil-gas and soil samples in relation to Site features and
potential source areas,

• Soil-gas iso-concentration maps,
• Tables summarizing laboratory results of soil and soil-gas samples,14

• An update of the conceptual Site model presented in the Research Report, and
• An evaluation of the Site risks to human health and the environment by comparing measured

concentrations to the soil and soil-gas screening levels described in Table 1.

"With data qualifiers, if appropriate.

November 2, 2004 RI/FS WorkPlan, Baker Metal Products Site
BDR Liquidating, LLC
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The estimated schedule for completing the RI is presented below. Time is represented in calendar
days and indicates the days to complete each task.

• Collect soil-gas samples: 20 days after USEPA Work Plan approval.
• Analyze soil-gas samples: 30 days after USEPA Work Plan approval.15

• Submit Soil-Gas Sampling Technical Memorandum with recommendation for boring location:
45 days after Work Plan approval.

• USEPA approval of Soil-Gas Sampling Technical Memorandum: cannot be specified.16

• Drilling and soil sampling: 20 days after USEPA approval of Soil-Gas Sampling Technical
Memorandum.

• Analysis of soil samples: 35 days after USEPA approval of the Soil-Gas Sampling Technical
Memorandum.
Submit draft RI report: 60 days after USEPA approval of the Soil-Gas Sampling Technical
Memorandum.

''Preliminary soil-gas results will be available on the day that samples are collected.

"The USEPA has informed BDR Liquidating that it cannot commit to a review schedule. BDR Liquidating desires to
complete this work as quickly as possible to assist in meeting its other responsibilities and requests an expedited

November 2, 2004 RI/FS Work Plan, Baker Metal Products Site
BDR Liquidating, LLC



Chemical of Concern

Chloroethane/Ethyl Chloride (CA)

1,1-Dichloroethane (1,1-DCA)

1 ,2-Dichloroethane (1 ,2-DCA)

1,1-Dichloroethylene (1,1-DCE)

cis-1 ,2-Dichloroethylene (cis-1 ,2-DCE)

Trans-1 ,2-Dichloroethylene (trans-1 ,2-DCE)

Tetrachloroethylene (PCE)

1,1,1 -Trichloroethane (1,1,1 -TCA)

1 ,1 ,2-Trichloroethane (1 ,1 ,2-TCA)

Trichloroethylene (TCE)

Vinyl chloride/Chloroethylene (CE)

1 ,4-Dioxane

Soil (mg/kg)

Direct Contact

USEPA PRG

6.5

1700

0.60

410

150

230

3.4

1200

1.6

0.11

0.75

160

ADEQ SRL

4200

1700

5.5

0.8

100

270

170

4800

15

70

0.035

1700

Migration to Groundwater

USEPA SSL

NA

23

0.02

0.06

0.4

0.7

0.06

2

0.02

0.06

0.01

NA

ADEQ GPL

NA

NA

0.21

0.81

4.9

8.4

1.3

1.0

NA

0.61

NA

NA

Soil Gas (ug/m3)

USEPA SSL

100,000

5000

0.94

2000

NA

NA

8.1

22,000

1.5

22

2.8

2.8

Table 2. Potential Site Screening Levels (from USEPA, February 13,2004)
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ATTACHMENTS

A-l STANDARD OPERATING PROCEDURES FOR THE COLLECTION OF
SOILS, SOIL GAS, GROUNDWATER, AND STACK EMISSIONS [JOHNSON
ENVIRONMENTAL TECHNOLOGIES; MARCH 4, 2004]

A-2 SOIL VAPOR STANDARD OPERATING PROCEDURES FULFILLING CA-
EPA (DTSC) SOIL GAS ADVISORY [H&P MOBILE GEOCHEMISTRY;
JANUARY 2004]

A-3 ADVISORY - ACTIVE SOIL GAS INVESTIGATIONS [DTSC & CA
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REGION; JANUARY 28, 2003]
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1.0 INTRODUCTION

This Field Sampling Plan (FSP) has been prepared pursuant to Item 3.3.2 of the Draft
Statement of Work, which is Appendix A of the Draft Administrative Order on Consent
(USEPA February 13, 2004) for the Baker Metal Products Site (the "Site") in Phoenix,
Arizona. In accordance with the Statement of Work, this FSP, together with the Quality
Assurance Project Plan (QAPP), comprise the Sampling & Analysis Plan (SAP).

This FSP includes a brief description of the project, the full scope of the sampling effort,
and appropriate justification for Work Plan procedures, sampling locations, analytical
methods, and data management decisions.

1.1 Site Name & Sampling Area

The Baker Metal Products Site is the location of the former
PAMCO/WAMCO machine shop1 at 1601 East Madison Street, Phoenix,
Arizona 85034.

This location is included within the geographic boundaries of Operable
Unit 3 (OU3) of the Motorola 52nd Street Superfund Study Area, as
explained in the Work Plan. All sampling activities detailed in the Work
Plan2 to which this FSP is appended concern the so-called Yard Area of
the Site, which comprises approximately the south half of the Site.

1.2 Description of Sampling Area

The Site has been identified by the USEPA as a potentially responsible
party (PRP) in the Motorola 52nd Street Superfund Study Area. The Site is
located along the eastern boundary of the Eastlake Park, at 16* Street,
within the Superfund Study Area, but outside of the contaminant plume as
identified by recent groundwater samples.3

1 As explained in the Research Report, PAMCO/WAMCO is used as a reference to all the businesses that
formerly operated a machine shop at the Site, including (1) Phoenix Automatic Machine Products
Company, (2) Western Automatic Machining Company (a wholly-owned subsidiary of Phoenix
Manufacturing, Inc.), (3) Western Automatic Machining, and (4) WAMPCO.

2 See section entitled Statement of Work; RI/FS WorkPlan (2004).

3 The USEPA provided electronic copies of Motorola 52nd Street OU3 groundwater monitoring reports to
Smith Consultants for the four quarterly events in 2003. Reports were prepared by the USEPA's
contractor, Shaw Environmental. Three of the reports, for the March, June, and September sampling
events, included EW-13, a monitor well about 100 feet west of and downgradient from the Site. In all three
reports, EW-13 lies outside of and south of the USEPA's 5 ppb TCE isopleth. For the December 2003
sampling round, no sampling results from EW-13 were reported, and isopleths were not plotted.
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Sampling efforts detailed in this FSP, and presented in the Work Plan to
which this document is appended, concern the south half of the Site only;
i.e., the so-called Yard Area. The Yard Area of the Site is currently used
as a parking and storage area. At the time of active operations of the
PAMCO/WAMCO machine shop, the Yard Area was used for parking,
equipment storage, and the oil recycling system.

The northwest part of the Yard Area is currently paved with concrete.
Concrete pavement was placed during the time that the former
PAMCO/WAMCO machine shop was in business. The rest of the Yard
Area was unpaved until 1998, when it was paved with asphalt at the same
time that the Site was acquired by Baker Metal Products. The dimensions
of the Yard Area are approximately 100 by 160 feet.

1.3 Regulatory Oversight

The lead agency responsible for regulatory oversight for this RI/FS
investigation is the United States Environmental Protection Agency
(USEPA), Region IX.

1.4 Project Organization

The following table outlines the individuals and entities with primary
responsibility in completing the Work Plan in accordance with a
negotiated Final Administrative Order on Consent.

Title/Responsibility
EPA Remedial Project Manager
Project Manager
Field Leader

QA Manager

Direct-Push Drill Rig

Mobile Lab Facility

Percussion Hammer Drill Rig;
ODEX System
Fixed-Base Laboratory (TO- 15)

Fixed-Base Laboratory (8260B)

Name/Company
Nadia Hollan/USEPA, Region IX
Stephen Smith/Smith Consultants
Stephen Speyer/Speyer &
Associates
Stephen Speyer/Speyer &
Associates
Scott Johnson/Johnson
Environmental Technologies
Blayne Hartman/H&P Mobile
Geochemistry
Greg Jones/Geomechanics SW

Marcia Smith/Aerotech
Environmental Laboratories
Eric Redman, STL-Sacramento

Phone Number
415/972-3187
480/829-6861
602/432-3525

602/432-3525

480/816-6967

800/834-9888

602/252-0559

602/437-3340

916-373-5600
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Statement of Problem to be Addressed

The USEPA has identified the Baker Metal Products Site as a PRP in OU3 of the
Motorola 52nd Street Superfund Area. According to Appendix A of the draft
Administrative Order on Consent (USEPA, February 13, 2004) a Focused
Remedial Investigation and Feasibility Study is to be conducted in order "to
determine if the Site is, or has been, a source to groundwater contamination."
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2.0 SAMPLING RATIONALE

The Work Plan outlines specific investigation practices, which are designed to address
the objectives of this investigation in a manner that is defensible and satisfies data quality
objectives (DQOs), as outlined in Data Quality Objectives section of the Quality
Assurance Project Plan (QAPP; Appendix B to the Work Plan).

The Work Plan is divided into two phases of work. Phase 1 work activities, soil-gas
sampling, are designed to provide a comprehensive assessment of COCs in subsurface
soils beneath the area on which this RI/FS is focused; i.e., the Yard Area. Phase 2 work
activities, soil sampling, will be implemented based on the findings of the Phase 1 Work
Plan.

2.1 Phase 1: Soil-Gas Sampling

Historical records and available evidence show that the Yard Area is the only part
of the Site where COCs may have been released to soils.

As described in the Research Report, previous investigations have been conducted
in the Yard Area by the Arizona Department of Environmental Quality (ADEQ).
In some of these, TCE and/or PCE have been detected in soil samples. In other
investigations, no TCE or PCE have been detected. The Work Plan detailed in
this document provides for a comprehensive investigation of the areas that have
been previously sampled as well as unsampled areas.

2.1.1 Sample Locations
To select locations for soil-gas sampling, an approximately 30-foot,
rectilinear grid has been superimposed over the Yard Area. Prior to
sampling, each node will be located and marked to within an accuracy of 1
foot using a measuring tape. Each location will be assigned a northing and
easting coordinate measured in feet from an arbitrary site datum.

2.1.2 Analytes of Concern
Soil-gas samples will be retrieved and immediately transferred to an on-
site, mobile laboratory for analysis. All samples are to be analyzed in
accordance with EPA Method 8260B, as modified for mobile laboratory
application for the following analytes:

Chloroethane/Ethyl Chloride (CA)
1,1-Dichloroethane (1,1-DCA)
1,2-Dichloroethane (1,2-DCA)
1,1 -Dichloroethylene (1,1 -DCE)
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cis-1,2-Dichloroethylene (cis-1,2,-DCE)
trans-1,2-Dichloroethylene (trans-1,2-DCE)
l,l,l-Trichloroethane(l,l,l-TCA)
1,1,2-Trichloroethane (1,1,2-TCA)
Tetrachloroethylene (PCE)
Trichloroethylene (TCE)
Vinyl Chloride/Chloroethylene (CE)

Samples collected as duplicates will be analyzed in an off-site fixed base
laboratory for these analytes using method TO-15

These particular analytes have been identified as COCs in the Motorola
52nd Street Superfund Area by the USEPA, and they are listed in
Attachment A to the Draft Statement of Work, which is Appendix A to the
Draft Administrative Order on Consent (February 13, 2004).

2.1.3 Justification
Soil-gas samples will be collected on a 30-foot grid, completely covering
the former Yard Area. This spacing is well within the guidelines of
standard practice and industry guidelines.4 No part of the Yard Area will
be unsampled, and the maximum area of investigation of any single
sample will be about 21 feet (1.414 x 30/2).

2.2 Phase 2: Soil Sampling

A single borehole is to be drilled, by a percussion-hammer drill rig, to an
approximate depth of 60 or 90 feet bgs. A percussion-hammer drill, which
advances casing with the bit, will be able to successfully penetrate the gravelly
and cobbly soils at the Site.

This Phase of Work is to be implemented following receipt of authorization and
approval of a Technical Memorandum (TM) regarding the findings of Phase 1
Work Activities. This TM is to include a specific location for the boring.

2.2.1 Sample Depths
A borehole location is to be identified on the basis of the findings of the
Phase 1 soil-gas survey, as prescribed in Section 2.1 above. Discrete soil
samples will be collected from the 5-foot and 10-foot depths, and at 10-

Some soil-gas equipment suppliers, Gore for example, state that spacings of 25 to 70 feet are recommended and that a
50-foot sample spacing is common. In its February 25, 1997 Interim Guidance for Active Soil Gas Investigation, the
State of California Regional Water Quality Control Board Los Angeles Region recommended a 10- to 20-foot spacing
in areas with known or relatively high COC concentrations and a 100-foot or less spacing in other areas. The radius of
investigation of a single soil-gas sampling probe is a function of the air permeability of soil, among other things. Soil
at the Site has a relatively high permeability, increasing the radius of investigation.
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foot intervals thereafter to a total depth of either 60 or 90 feet below
ground surface (bgs). Therefore, a total of either seven or ten samples will
be collected.

Final sampling depth and the number of samples will be based on results
of the Phase 1 soil-gas sampling. If COCs are detected in the vadose zone
during soil-gas sampling, then the boring will be drilled to 90 feet, the
approximate current depth of the water table. Otherwise, the boring will
terminate at 60 feet, the approximate depth of the water table at the time
that the former PAMCO/WAMCO machine shop ceased operations.

Discrete soils samples will be collected in fresh, clean, 6- by 2-inch, brass
sleeves, which have been fitted into an appropriately decontaminated split-
barrel sampler. As the sampler is retrieved from the borehole, three
approximately 25-gram aliquots will be immediately recovered using an
Encore sampler in accordance with USEPA Method 5035.

The Encore sampler cartridges will be filled using soil in the lowermost
brass sleeve. The upper two sleeves will be used for lithologic
characterization and PID screening. From two or more sample depths,
selected in the field as representative of sampled soil, brass sleeves will be
capped and submitted to a geotechnical laboratory for analysis of moisture
content using ASTM Method D2216-90.

Below a depth of 10 feet, sampling will be opportunistic and will depend
on encountering suitable finer-grained material that can be collected in the
drive sampler. Therefore, sampling will be attempted in any stratum that
is encountered within 5 feet of the proposed sample target depth, and at
least two attempts will be made to collect a sample from within 5 feet of
the sample target depth.

If a sample cannot be collected from any target depth due to sampler
refusal, sampling will be attempted at 2-foot intervals for the next deeper
sampling interval until the sample shortfall is eliminated. For example, if a
30-foot sample cannot be collected in the 25- to 35-foot interval, sampling
will be attempted at 2-foot intervals beginning at 35 feet and will continue
until a deeper sample can be collected to substitute for the missed 30-foot
sample.

2.2.2 Analytes of Concern
Soil samples will be retrieved, containerized, and placed in a cooler with
wet ice pending delivery to Aerotech Environmental Laboratories (AEL)
for analysis. AEL will have responsibility for shipping the soil samples to
its sister laboratory, STL-Sacramento for analysis of COCs in accordance
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with EPA Method 8260B. In particular, this investigation will require
appropriately qualified, and validated data for the following analytes;

Chloroethane/Ethyl Chloride (CA)
1,1 -Dichloroethane (1,1 -DC A)
1,2-Dichloroethane (1,2-DCA)
1,1 -Dichloroethylene (1,1 -DCE)
trans-1,2-Dichloroethylene (trans-1,2-DCE)
cis-1,2-Dichloroethylene (cis-1,2,-DCE)
Tetrachloroethylene (PCE)
1,1,1 -Trichloroethane (1,1,1 -TCA)
1,1,2-Trichloroethane (1,1,2-TCA)
Trichloroethylene (TCE)
Vinyl Chloride/Chloroethene (CE)

In addition, pending results of the soil-gas survey and discussions with the
USEPA, 1,4-dioxane may be analyzed in soil samples, depending on result
of soil-gas analyses. These particular analytes have been identified as
COCs in the Motorola 52nd Street Superfund Area by the USEPA, and
they are listed in the Draft Statement of Work, attached as Appendix A to
the Draft Administrative Order on Consent (February 13, 2004).

2.2.3 Justification
The location of the borehole will be selected on the basis of the findings of
Phase 1 work activities and will be approved by the USEPA. Although it
is not expected, it is understood that more than one borehole may be
necessary depending on soil-gas results.

This sampling effort is designed to measure the vertical distribution of
COCs in soil in the vadose zone at a location that may be selected because
it has the highest soil gas concentrations.
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3.0 FIELD METHODS & PROCEDURES

This Field Sampling Plan is developed on the basis of (1) industry accepted, well-known,
and standardized approaches to data collection for an expressed, and specific purpose,
and (2) procedures and protocols that are consistent with existing guidance documents
and conform to USEPA requirements and expectations.

This focused RI/FS consists solely of sampling and analysis of soil-gas and soils for the
stated purpose of evaluating the presence and potential impact of an on-site release of
COCs at the Baker Metal Products Site. Samples are to be collected in a manner
consistent with the sampling protocols detailed in sections that follow; i.e., soil-gas
sampling procedures (Section 3.1), and soil boring and sampling procedures (Section
3.2).

3.1 Phase 1 Field Sampling Procedures

Twenty-four soil-gas samples are to be collected from specific, pre-designated
sample nodes. The distribution of nodes on the southern half of the Site (i.e., the
so-called Yard Area) provides adequate coverage of prospective subsurface
contamination that might be related to an on-site surface release.

3.1.1 Field Equipment.
Vapor samples are to be collected from subsurface soils using a direct-
push drilling tools (see Attachment A-l). The direct-push equipment is to
be equipped with an appropriate vapor collection receptacle (VCR), which
is designed to recover a vapor sample from soil pore space.

A vapor sample is to be collected using a VCR that is properly attached to
an in situ soil vapor probe. Each sample is to be containerized in a syringe
or a Summa™-style canister, depending on whether it is being analyzed in
the on-site laboratory as an original sample or in an off-site laboratory as a
duplicate (see Attachment A-2).

3.1.2 Sampling Procedures & Plan.
The following protocol is based on guidance documents, which conform
to existing USEPA expectations (see Attachment A-3).

• Specific sample nodes are to be identified on the Site proper,
and confirmed in conjunction with the reference map.
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• The location will be cleared with regard to the presence of
utilities by Blue Stake, and an independent locator service,
prior to beginning drilling operations.

• The direct-push rig is to be properly oriented and prepared for
sampling at the first sample node.

• A photo-ionization detector (PID), equipped with a 10.6 eV
lamp, and calibrated to an isobutylene standard, is to be used
during the course of soil vapor sampling to monitor the work
space (see HASP; Appendix C). The PID is to be calibrated at
the onset of work each day, and at any time during the day that
results vary from expected.

• The Soil Vapor Probe is to be installed to a minimum depth of
about 10 feet bgs at each node location. After a 30-minute wait
for equilibration, a volume of air equal to approximately three
probe volumes will be purged from probe and transfer line.

• At a flow rate of no more than 200 mL/min, the sample vessel
(syringe for samples analyzed in the on-site lab, Summa™-
style canisters for the duplicate samples collected for analysis
in an off-site lab) will be filled with the vapor sample.

• Prior to sample collection, a tracer compound, typically
difluoroethane, isopropanol, or butane, is used to test for leaks
around the probe barrel at the ground surface and in the
sampling system. The tracer is placed around the base of the
probe barrel and at the top of the probe barrel during sample
collection. If the tracer is detected per CA-EPA advisory
specifications, another sample is collected..

• The valve to the sample canister is closed when an appropriate
sample volume is contained.

• All personnel involved in the handling of samples are to wear
clean, fresh, and disposable Nitril™ gloves. Gloves will be
changed between samples. All disposed gloves are to be
included in project wastes, and appropriately disposed off-site.

• For original samples, the canister is to be hand-delivered to the
on-site mobile laboratory for on-site analysis in accordance
with EPA Method 8260B. Specific procedures and protocols,
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including calibration requirements for the mobile lab apparatus
are detailed in Attachment A-2, and outlined in the QAPP
(Appendix B).

• Duplicate samples collected for off-site analysis at a fixed base
lab will be collected in a Summa-style canister will be hand-
delivered to the laboratory at the close of each working day.

• Each sample canister is to be labeled with the date and time
collected, and unique sample identification. This information
is to be recorded on an appropriate chain-of-custody document
upon delivery to the mobile lab. Sample identification and
management procedures, including tracking are consistent with
the Project DQOs, and agree with procedures and directives
detailed in the QAPP (see Appendix B).

• The direct-push apparatus is to be mobilized to the next sample
node as marked on the Yard Area surface, and represented on
the reference map.

3.1.3 Decontamination.
In situ soil vapor probe components are washed in an Alconox™ - purified
water mixture, and then triple-rinsed with purified water prior to sample
collection at each sample location. All metal parts of the sampling train
are cleaned in a manner that conforms to EPA wash and rinse protocols.
Teflon™ tubing is cleaned by forcing purified air through the sample
train. Polypropylene tubing is replaced between sampling locations.

3.1.4 QC Samples

Field blanks, equipment blanks, and ambient air blanks will be collected at
the rate of one each per day. Three samples will be collected as blind
duplicates for analysis in a fixed-base off-site laboratory (Aerotech
Environmental Laboratories; AEL).

3.1.4 Site Restoration.
Direct-push bore holes are to be sealed to surface with a granular
bentonite. The ground surface is to be patched with asphalt or concrete, as
appropriate.

3.2 Phase 2 Field Sampling Procedures

A single borehole location is to be selected on the basis of Phase 1 results, and in
consultation with the USEPA Project Team. It is anticipated that the borehole is
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to be drilled at the location that reveals the greatest concentration of COCs, based
on a site-specific soil-gas isoconcentration contour graph.

3.2.1 Field Equipment.
The soil boring is to be drilled using a standard hammer-percussion drill
rig (e.g., ODEX rig), which is equipped with a down-hole split-barrel
sampler. Soil samples are to be containerized in fresh, clean brass sleeves.
Properly containerized, sealed, and labeled samples are to be placed in a
cooler with wet ice pending delivery to AEL.

3.2.2 Sampling Procedures & Plan.
The following protocol is based on guidance documents, which conform
to existing USEPA expectations.

• The borehole location will be identified on the Site, and confirmed
in conjunction with the reference map. The Site coordinates will
be measured.

• The borehole location will be cleared with regard to underground
utilities by Blue Stake, and an independent locator service, prior to
beginning drilling operations. It may be necessary to select an
alternate location if subsurface or overhead utilities pose a health
and safety risk to operations.

• The borehole is to be drilled using a percussion-hammer drill (e.g.,
ODEX system) by a licensed Arizona drilling contractor
(Geomechanics Southwest).

• A PID, equipped with a 10.6 eV lamp, and calibrated with respect
to an isoburylene standard, is to be used to monitor work space
conditions, and for field screening as detailed below. The PID is to
be calibrated at the onset of work each day, and at any time during
the day that results vary from expected.

• Soil samples are to be collected as discrete samples at prescribed
depths below ground surface. The split-barrel sampler is to be
equipped with three clean, fresh brass sleeves (2-inches diameter,
6-inches long). The sampler is to be advanced ahead of the
hammer drill, as specified in the Work Plan (5-foot, 10-foot, 20-
foot, 30-foot. ..60- or 90-foot depths).

• Immediately after the split-barrel sampler is retrieved, three
approximately 25-gram aliquots of soil will be immediately
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\

recovered from the lower-most sleeve using an Encore sampler in
accordance with USEPA Method 5035.

Each sampler cartridge will be sealed, placed in a sealed foil
pouch, and labeled with the date and time collected and unique
sample identification. This information is to be recorded on an
appropriate chain-of-custody document. Sample identification and
management procedures, including tracking are consistent with the
DQOs, and agree with procedures and directives detailed in the
QAPP (see Appendix B).

Once labeled, the sample container (the Encore sampler cartridge
in a foil pouch) is to be placed in a cooler with wet ice, pending
prompt delivery to the analytical laboratory, AEL. AEL will take
receipt of the samples and forward them to its sister laboratory,
STL-Sacramento, for analysis. To meet the allowable 48-hour
holding time for samples collected with the Encore device, AEL
may elect to extrude and freeze the samples prior to shipment.

Recovered soil samples are to be field-screened using an
appropriately calibrated photo-ionization detector (PID). The PID
is to be equipped with a 10.6 eV lamp, and calibrated to an
isobutylene standard. (The intention of field-screening soil
samples is to monitor the presence of COCs in recovered soil
samples, and to assist in making field decisions.)

Field screening is to be accomplished using a sub-sample of the
soil (derived from one of two additional sleeves), which is
transferred to a heavy-duty Zip-Lock™ bag, sealed, and placed in
the sun to promote volatilization. A PID is utilized to monitor
VOCs in headspace by slipping the detector through a separation in
the Zip-Lock™ seal.

In the event that an appropriate soil sample cannot be recovered
from a specified depth (e.g., sampler refusal, failure to recover
sample), sampling is to be attempted at 2-foot intervals until an
adequate sample is recovered and in the manner described earlier.

All personnel involved in the handling of samples are to wear
clean, fresh, and disposable Nitril™ gloves. Gloves will be
changed between samples. All disposed gloves are to be included
in project wastes, and appropriately disposed off-site.

Page 14 of 23



Appendix A. Field Sampling Plan (11/2/2004)
RI/FS Work Plan
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

• Borehole depth and sampling intervals may be modified according
to field observations. The borehole is not to continue beyond first
water, in accordance with regulations of the Arizona Department
of Water resources (ADWR).

• As available, soils are to be characterized according to lithology;
e.g., lithologic classification, description, density (hammer blow
counts), and VOC concentrations as measured by photo-ionization
device. These data are to be summarized on a lithologic log for the
borehole.

• Relatively undisturbed samples in brass sleeves will be saved and
sealed from at least three sample depths for moisture content
analysis in a geotechnical laboratory by ASTM Method D2216-90.
Samples for moisture content analysis will be sealed with tight-
fitting polyethylene caps and PVC (electrical) tape. Sample depths
will be selected in the field to be representative of sampled
intervals.

3.2.3 Decontamination.
The split-barrel sampler is to be decontaminated prior to each sampling
event. Decontamination is to consist of washing the equipment in a
solution of Alconox™ and purified water, followed by a double rinse in
purified water.

Pre-washed,5 clean, brass sleeves are to be used for each sampling event.
Used sleeves that cannot be saved for recycling will be appropriately
disposed of off-site as a project waste.

3.2.4 Site Restoration.
Following completion of the soil boring, the borehole is to be plugged and
abandoned in accordance with the regulations of the ADWR. Disturbed or
broken pavement or asphalt (depending on the placement of the borehole)
is to be patched and/or replaced.

5 In a dishwasher or equivalent.
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4.0 SAMPLE DOCUMENTATION, HANDLING & ANALYSIS

Excluding blanks and duplicates, a total of 31 or 34 samples are anticipated in this
focused RI work plan: 24 soil-gas samples and 7 or 10 discrete soil samples. These
samples are to be collected during two phases of work activities as outlined in the Work
Plan to which this FSP is appended.

Data management protocols and DQO expectations are treated in the QAPP (Appendix
B). This section, therefore, is dedicated to the management of the samples from which
these data are derived.

4.1 Field Notes

All field activities are to be recorded for purposes of documentation and future
reference during the preparation of memoranda and reports.

4.1.1 Field Notebook.
All field activities are to be recorded in a bound notebook with
consecutively numbered pages. All entries are to be complete and
accurate, concise, and legible. At a minimum, the following information
is to be recorded during the course of field work and sample collection:

• Date & Time of arrival at the Site; time of departure(s).

• Weather conditions.

• Personnel at the Site; when arrived.

• Summary of any meetings with agency, contractor, or other
pertinent entity.

• Deviation(s) from the FSP, QAPP, or HASP; including detailed
reasoning for any such changes.

• Changes in personnel and/or responsibilities; including detailed
reasoning for any such changes.

• Field Map of Site.

4.1.2 Field Logs
Field logs will be kept to record sample collection activities. For soil
sampling, a boring log form will provide a record of date, sample ID and
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depth, sample time, blow counts, drilling conditions, PID readings,
driller's observations, and soil characteristics. Soil characteristics will be
recorded using the Unified Soil Classification System. Surface conditions,
drilling contractor, start time, end time, and final depth will be recorded.

For soil-gas sampling, log forms will be used to record date, start and end
time at each sampling location, surface conditions, contractors for direct-
push and laboratory analysis, method used for surface seal, purge rate,
time between probe installation and sampling, purge volume, and sample
volume. Log forms will also be used to record locations where duplicate
samples are collected for analysis in an off-site fixed-base laboratory.

4.1.3 Photographs
Photographs are to be taken by digital camera at each sample location, and
as appropriate to document areas and events of interest to the focused RI
Project.

All photographs are to be documented in the Field Notebook, with regard
to the following information:

• Time & Date/Location.

• Description of the subject of the photograph.

• Name of person taking the photograph.

4.2 Phase 1 Sample Management

Phase 1 samples will consist of soil-gas vapor samples collected at each of 24
nodal points distributed on a grid across the Yard Area of the Site.

4.2.1 Labeling.
Each sample is to be labeled, and then delivered to the on-site laboratory
for prompt analysis. Labels are to consist of the following nomenclature:

• Date collected.

• Node Identification.

• Depth at which the Soil Vapor Probe collected the sample.

For example: Sample No. 8.09-101/12 was collected at Node 101, on
August 9, at a depth of 12 feet bgs.
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Duplicates will be submitted to the fixed base laboratory as blind
duplicates by assigning a false sample ID. Because blanks will be
collected by the mobile laboratory on-site, there is no practical method for
submitting blanks as blinds.

4.2.2 Chain-of-Custody Documentation.
A chain-of-custody document is to be maintained for each day of sample
collection and analysis at the Site. Sample label information is to be
recorded in a Field Notebook (detailed above), and recorded on a chain-of-
custody document in sequence of collection and delivery to the on-site lab.

A complete and executed copy of this document is to be provided to the
Project Team upon completion of Phase 1 field activities.

4.2.3 Laboratory Quality Control.
Procedures and protocols pertaining to Laboratory Quality Control and
Assurance are outlined in the QAPP, and further detailed in Attachment
A-2 (H&P Mobile Geochemistry SOP) to this Appendix.

4.3 Phase 2 Sample Management

Phase 2 samples will consist of discrete soil samples collected at specific levels
from a single borehole at the Site. This Plan anticipates that a total of seven or ten
soil samples are to be collected.

4.3.1 Labeling
Each sample is to be labeled, and then placed in a cooler on wet ice
pending delivery to the fixed laboratory facility (Aerotech Environmental
Laboratories). Labels are to consist of the following nomenclature:

• Date collected.

• Borehole Identification.

• Depth at which the soil sample was collected; for purposes of
standardization this depth is to be the top of the sample (e.g., the 5-
foot sample consists of a soil column that begins at a depth of 5
feet bgs, and may continue to a depth of 5.5 to 6.5 feet bgs).

For example: Sample No. 08.09-102/10 identifies a soil sample collected
from borehole number 102 at a depth of 10 feet bgs, on August 9.
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Duplicate soil samples will be submitted to the laboratory as blinds by
assigning a false ID.

4.3.2 Chain-of-Custody Documentation
A chain-of-custody document is to be maintained for all soil samples
collected during the course of advancing the borehole at the Site. Sample
label information is to be recorded in a Field Notebook (detailed above),
and recorded on the chain-of-custody document in the sequence of
collection.

A complete and executed copy of this document is to accompany the
samples to the fixed laboratory. A complete copy of the final document is
to be included in the laboratory report provided to the Project Team by
AEL. A demonstration copy of AEL's chain-of-custody document is
presented in Attachment B-l to Appendix B.

4.3.3 Laboratory Quality Control
Procedures and protocols pertaining to Laboratory Quality Control and
Assurance for the fixed laboratory are outlined in the QAPP, and further
detailed in Attachments B-l and B-2 (Laboratory Quality Assurance
Manuals for AEL and STL-Sacramento) to the QAPP (Appendix B of the
Work Plan).
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1. INTRODUCTION - JOHNSON ENVIRONMENTAL TECHNOLOGIES, INC.
(JETECH).
In 1992 Scott Johnson (President), began his career in the environmental laboratory
business. As Operations Manager, Field Services Manager and Environmental
Technician, Mr. Johnson gained valuable experience in all phases of site
characterization, laboratory analysis, regulatory compliance and equipment research and
design. In 1997, a decision was made to enhance the capabilities of field services, and
JETECH was formed. As a result of increased demand for direct push technology, real
time data, and accelerated site characterization, specially designed and engineered field
sampling equipment was introduced. Several advantages of direct-push sampling are
realized over more conventional, outdated, and expensive collection techniques:

• Lower operating and mobilization fees

• No support truck or additional helpers

• Fewer site access issues

• Increased capabilities, can collect vapor, water, or soils without remobilization

• Reduced waste stream, no cuttings and little decontamination water

» Less invasive to property, and site operations

» Soil gas surveys

• More regulatory friendly

1.5 COMPLIANCE ISSUES FOR SOIL VAPOR ANALYSIS

The primary issue with soil vapor analysis is the absence of formal or licensed
methodologies. Very early on, laboratories modified existing US EPA Volatile Organic
(VOC) methods tot he analysis of soil vapor. These methods include modifications to US
EPA 600 Series (601/602,624), 8000 Series (8010/8020,8260), and a variety of ambient,
indoor, and stationary source testing procedures (Method 18, TO 14).

As these modified methods were for screening purposes, laboratories sought to speed up
the screening methods by ramping faster, using shorter columns, truncating runs, and
analyzing only a limited list of target compounds. This was an acceptable practice for
screening of soil vapor. Applications included: U.S. EPA Superfund projects and the
Arizona Department of Environmental Quality's (ADEQ) Water Quality Assurance
Revolving Fund (WQARF) projects of the late 80's and early 90's.

In late 1994, ADEQ began to make formal compliance and funding decisions based on
soil vapor data. Sites could be absolved from further action based on 'hits' in soil vapor.
In 1995, ADEQ submitted a newly revised Quality Assurance Program Plan (QAPP) to
the EPA which included a list of test methods to be used for compliance decisions. This
list included soil vapor analysis as one of the acceptable compliance methods.

This formal use of soil vapor in compliance decision-making resulted in three primary
ramifications:

» The analytical methodology used for soil vapor was elevated to the legal
liability of licensed soil, ground water, and air toxics methods.

• ADEQ began requiring that licensed laboratories perform the soil vapor
analysis on high liability projects, even though forma! methodologies still did
not exist.
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» Arizona Department of Health Services (ADHS) Laboratory Licensure began
scrutinizing soil vapor data on a basis similar to other compliance methods in
the annual audits of licensed labs.

The last of these ramifications has had the most profound effect on the way licensed
laboratories analyze soil vapor. ADHS Lab Licensure does not permit the type of 'short
cuts' previously used in the screening analysis of soil vapor when any form of decision-
making by ADEQ or EPA is based on the vapor data.
Screening is not permitted by ADHS Lab Licensure for compliance-related data.

Types of procedures not acceptable to ADHS Licensure for any type of analysis related
to compliance decision-making include:

Screening level Quality Assurance (QA) (commonly known as Level 1);
Increased GC temperature ramping, which could result in co-elution of
unknowns:
Shorter columns, which could result in co-elution of unknowns:
Truncated runs, which could result in co-elution of unknowns: and
Detector substitutions, which could result in miss-identification of unknowns.

Exceptions to these 'speed-up' procedures may apply in the case of sites with well-
documented, known contamination.

If the client requests that laboratories perform work, which could possibly be used for
compliance or other legal decisions, at a level less than compliance, we must make the
client aware that those laboratories cannot be held responsible for such activities. It is
the responsibility of the client to relay this information regarding non-compliance level
work to its client, the property owner, ADEQ, and/or the EPA. Recently, ADHS Lab
Licensure issued a statement which requires laboratories to label such reports "not for
compliance".

To date ADHS/ADEQ have not issued compliance methods for soil gas analysis.
Methodologies that are currently in use consist of modified 600 series, 8000 series,
various TO Methods, (ambient air) and Stationary Source and Stack Methods. Which
method is best for your project? Consult your laboratory
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2. SOIL

Soil samples are obtained through the use of the JET Probe. This method is commonly
used at surface or near-surface for the collection of soil. Accelerated site
characterization requires the use of a faster, safer more reliable collection technique for
soil.

2.1 SOIL SAMPLING EQUIPMENT

Drive Probe: Characteristics of the drive probe include:

» A one and three-eighths inch diameter EW drive rod (usually in five-foot
sections), threaded on both ends, to adapt to the drive-head and discrete
soil sampler.

« A 1.125 inch diameter discrete soil sampler, 18 to 48 inches in length.
« A 0.8-inch diameter PETG copolyester liner.
+ Black and red vinyl end caps for sealing the sample tube.
* An interface connector between the drive sampler and drive rod.
» JET Probe consisting of a Bobcat 763, hydraulically operated, boom and

retrieval ram and a 500 pound high impact hammer (1300 blows per
minute).

2.2 SOIL SAMPLING PROCEDURE

The soil samples are obtained using the drive probe equipped with the solid drive tip.
See probe tip detail, FIGURE 5-3. The probe (with drive tip) is hammered to the
designated depth, then retracted from the ground. The solid drive tip is then removed,
followed by installation of the drive sampler onto the drive probe. The drive sampler is
then driven beyond the bottom of the open hole and subsequently retrieved. The soil
sample tube remains with the drive sampler and therefore remains isolated from the
surrounding soil during the retrieval process. After disconnecting the interface connector,
the soil sample is removed from the sampler. The "top" of the sample PETG liner is
capped with a sheet of Teflon sheet and covered with a red vinyl cap. The "bottom" of
the sample is capped with the Teflon sheet and is covered with a black vinyl cap.

The clear PETG liner allows for a visual classification of the soil types while VOC's are
contained within the sample tube. Stainless steel, or Teflon liners are also available upon
request.

2.3 EQUIPMENT DECONTAMINATION PROCEDURES

Decontamination is a three-step process consisting of an initial Alconox wash using tap
water followed by a triple distilled water rinse. Rinsate is stored in 5 gallon buckets,
analyzed and disposed of accordingly. The following equipment may be used during this
process:

» Alconox solution (50:1 water to detergent).
* Distilled water
* Plastic spray battle or stainless steel pressurized canister.
* Latex gloves are worn and changed for each sampling event (to minimize

cross contamination).
» Latex gloves and butyl, elbow-length, gloves are used during

decontamination procedures.
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3,0 SOIL VAPOR

Soil vapor collection and analysis is commonly used as a method to provide information
regarding subsurface distribution of volatile hydrocarbons in unsaturated soil and above
contaminated groundwater. Soil vapor studies also provide primary information regarding
distribution of soil vapor for purposes of recovery system design, vapor transport
modeling, and health-based risk assessments. The following procedure is the JETECH
methodology for obtaining vapor samples from a variety of sources. These sources
include:

« In situ soil vapor probes
» Dedicated vapor monitoring wells
« Vapor extraction systems
» Down-hole hollow stem auger, vapor probes

3.1 SOIL VAPOR SAMPLING EQUIPMENT

Vapor Collection Receptacle (VCR), The VCR is used to sample vapor from each
source or application. The VCR serves three functions: 1) to purge sample lines and
devices prior to sampling: 2) to control and monitor the flow of vapor; and 3) to obtain a
sample either by inflating a Tedlar bag in an evacuated chamber, obtaining a pass-
through sample in steel (or glass) canisters, or to permit syringe sampling from a septum
port in the purge line. The VCR (FIGURE 2-1) consists of:

« A vacuum pump
* A purge line
« An evacuation (or pass-through) sample chamber
« Two 3-way valves for directing flow to purge or sample
* An adjustable mass flow controller
* A septum sampling port, and
» A quick-connect fitting for attachment to sampling devices.

In Situ Soil Vapor Probe. The soil vapor probe used for in situ sampling consists of
four main components (FIGURE 2-2):

» The body of the probe is a hollow steel rod with an outside diameter (OD) of
1-3/8 inches.

» The drive adapter at the top of the probe provides an interface with the drive
apparatus.

* The tip (FIGURE 2-3) is a hollow steel connector with holes machined into
the center which permit vapor to pass into the point and up the center of the
connector.

« At the top of the tip, a stainless steel compression fitting is used to connect
the 1/4-inch (OD) transfer line through which the vapor passes to the vapor
collection receptacle.

Hollow Stem Auger Sampler. The in situ vapor probe may be used in conjunction with
hollow stem auger drilling (or other drilling which employs drive sampling). The vapor
probe is connected to the wire line or down hole hammer used for drive sampling and
lowered into the auger (FIGURE 2-4). The probe is then driven several feet ahead of the
auger, using the drill rig hammer. The sample is collected and passed through the
transfer line along the length of the auger to the VCR at the surface.
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Dedicated Vapor Monitoring Well Sampling. Sampling of dedicated vapor monitoring
wells is accomplished by connecting the VCR to the interior sample line of the well
(FIGURE 2-5). The internal line is placed to the desired depth of sampling, depending on
well type and configuration. The entire well may be purged, or simply the volume of the
tubing, in order to obtain the vapor sample. In this manner, accumulated in situ vapor, or
water headspace, may be sampled.

3.2 SOIL VAPOR SAMPLING

Soil vapor samples are collected from any of the above listed sources by JETECH
technicians using the vapor collection receptacle. In each application, a volume of air
equal to three times the transfer line volume is purged using the VCR in the 'purge'
configuration. After purging three well volumes from the transfer line, the valve on each
end of the VCR is switched from the purge setting to the sample setting. The VCR is
equipped with a mass flow controller set to sample soil vapor at an appropriate
anticipated flow rate ranging from 200 to 2000 mL. per minute depending on the
permeability of the materials present. The valve to the sample vessel is closed when the
desired volume is achieved.

The sample vessel consists of either a Tedlar bag or a stainless steel canister, depending
on the project scope. The Tedlar bags are usually 1 liter in volume (7cm x 7cm) and are
equipped with a polypropylene valve/septum for one-time use only (SKC-West, Inc.
catalog #232-01). The stainless steel canisters are 0.5 liters in volume and are equipped
with stainless steel Nupro valves on either end (Swagelok/Whitey catatlog S304I-HDF4-
500). No preservative is required for vapor samples. Holding time until analysis is 72
hours. Stainless steel Summa cannisters maybe substituted for increased holding time.

3.3 QUALITY ASSURANCE

The vapor collection receptacle is used to collect duplicate and split samples by attaching
a second sample vessel to a T-connector at the sample inlet. In this manner, duplicates
and splits are obtained in parallel. For matrix spikes, replicate field samples are collected
as described above and the sample matrix is spiked using a mixture of halogenated
volatiles at known concentration. System sample blanks are obtained daily by sampling
purified air through the cleaned sampling probe. Prior to sample collection, a baseline
vacuum reading of the sampling train is taken. This is done to establish a baseline
vacuum capacity for the pump and to insure proper tightness in the sample train. By
blocking the sample inlet at the tip and measuring the vacuum reading at the pump the
system is leak-checked. By correlating the two vacuum readings (pump capacity) and
sample train capacity, a leak in the sample train can be easily identified.

3.4 DECONTAMINATION AND CLEANING

The in situ vapor probe parts are washed in Alconox and purified water, then triple rinsed
with purified water. In some applications, a steam cleaner is used to wash parts. All
metal parts of the sampling train are cleaned using EPA wash and rinse protocol. Teflon
tubing is cleaned using a flow of purified air through the sample train, Polypropylene
tubing is replaced between sampling events. To maximize field sampling data (sample
production) a hand held PID can be used to screen samples for high concentrations of
VOC's present in the sample and sample train. If low levels of VOC's are encountered ie;
less than 100ppmv, the sample train is purged with purified air only. This process allows
time for more sample collection instead of cleaning parts that are not contaminated.
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4. JET PUNCH GROUNDWATER SAMPLING

The Jet-Punch groundwater sampling tool is used in the collection of groundwater at
shallow depths using a direct push sample rig. For deeper sampling (30 feet or deeper),
the Jet-Punch tool is used in conjunction with a hollow-stem auger drill-rig. This
groundwater collection technique, when used with a direct push rig, enables accelerated
site characterization with minimal rinsate water and no soil cuttings to be drummed or
removed.
4.1 GROUNDWATER SAMPLING EQUIPMENT

Jet-Punch: Characteristics of the sampler include:

• A 60 in. X 2.0 in. 316 Stainless Steel drive adapter machined on one end to
fit the expendable drive tip, and the other to adapt to EW drill steel.
A 4 ft. X 1 in. slotted PVC screen.
A 5 ft. X 2.0 in. well casing, threaded on both ends
An EW to AW drive rod adapter.
An AW to AW-j drive rod adapter (drill rig applications).
A .75 in. Teflon bailer with quick-fill spout.
JET Probe consisting of a Bobcat 763 hydraulically operated boom and
retrieval ram and 500-pound high impact hammer (1300 blows per minute).

4.2 COLLECTION TECHNIQUE

The boring is initially made using a special hardened tip which has slightly smaller
outside diameter than the sampling tool. This boring tip is pushed to the required depth -
just above groundwater. The tip and drive rod are removed from the boring. The Jet
Punch is then assembled and connected to the JET PROBE and driven into the water
table or capillary fringe. The well casing is then retracted four feet to expose the slotted
PVC screen. The groundwater sample is collected by bailing inside the slotted screen. It
should be noted that the "temporary well" will need sufficient time to recharge with water.
It is our experience that when sampling in dense clay soils "smearing" of the screen can
significantly delay sampling due to the extended time needed for the well to recharge.

After the ground water sample is collected, the well casing and Jet-Punch are removed
from the ground leaving behind the expendable tip and screen. In most cases, the boring
will partially collapse and the temporary well cannot be re-sampled. The borings are then
backfilled using a neat cement or granulated bentonite slurry.

4.3 GROUNDWATER SAMPLING EQUIPMENT DECONTAMINATION

Decontamination is a three-step process consisting of an initial Alconox wash using tap
water followed by a triple distilled water rinse. Rinsate is stored in five gallon buckets,
analyzed and disposed of accordingly.
The following equipment may be used during this process:

+ Alconox solution (50:1 water to detergent).
» Organopure distilled water.
« Plastic spray bottle or stainless steel pressurized canister.
« Latex gloves are worn and changed for each sampling event (to reduce

potential cross contamination).
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Latex and elbow-length, butyl gloves are used during decontamination
procedures.

5. STATIONARY SOURCE SAMPLING

5.1 INTRODUCTION

JETECH provides sampling and analysis of stationary sources for gaseous organic
compounds using US EPA Method 18 (40 CFR, Part 60, Chapter 1, Appendix A).
Outlined in the following paragraphs is the JETECH procedure for Method 18 sampling.

5.2 STATIONARY SOURCE SAMPLING EQUIPMENT

Vapor Collection Receptacle (VCR). The VCR is used to sample vapor from each or
application. The VCR serves three functions: 1) to purge sample lines and devices prior
to sampling; 2) to control and monitor the fiow of vapor, and; to obtain a sample by
inflating a Tedlar bag in the evacuated chamber. The VCR (FIGURE 2-1) consists of:

a vacuum pump
a purge bypass line
an evacuation (or pass-through) sample chamber
two 3-way valves for directing flow to purge bypass or sample
an adjustable flow controller, and an auxiliary septum sampling port.

The following equipment is used if EPA Method 18 is to be performed in conjunction with
EPA Methods 1 through 4 to establish flow rates and other parameters which affect mass
flow calculations (see Section 5.3)

Dry Gas Meter. To measure sample volume in certain applications.

Magnahelics. For measurement of differential pressure.

Thermocouple. Temperature of stack gases is measured using the thermocouple which
is usually attached to the sample probe or pitot tube.

Pitot Tubes. Depending on the application and conditions, flow is evaluated using either
a standard pitot tube or an S-type pitot tube (FIGURE 3-1).

Sample Probe. The sample probe used for collection of gases from the system may be
either the standard stack probe or, in simplified applications, a length of Teflon tubing.

Midget Implngers. For moisture evaluation (FIGURE 3-2).

5.3 STATIONARY SOURCE SAMPLING PROCEDURE

Source sampling for gaseous organic compounds is performed according to US EPA
Method 18. The purpose of the method is to obtain representative gas samples for
analysis by gas chromatography to provide information regarding influent and effluent
concentrations of volatile organic hydrocarbons.

In order to provide information for mass flow calculations it is necessary to obtain the
following information:

« Velocity and traverse spacing (Method 1)
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» Velocity and volumetric flow rate (Method 2)
» Determination of dry molecular weight, based on oxygen and carbon dioxide

concentrations (Method 3) and
« Moisture content (Method 4)

If the above listed information has not been determined, or if ongoing evaluation of these
factors is necessary, portions of Methods 1 through 4 will be performed as requested.

Listed below are the steps for collection of gas samples using Method 18. The sampling
equipment is set up as shown in Figure 3-3.

Line Purging. Gas samples are collected by JETECH technicians using the vapor
collection receptacle. In each application, a volume of air equal to five times the transfer
line volume is purged using the VCR in the 'Purge' configuration. If excess moisture
exists, midget impingers may be used to remove water from the gas stream.

Vapor Sampling.After purging the transfer line, the valves on each end of the VCR are
switched from the purge setting to the sample setting. The VCR is equipped with a flow
controller set to sample an anticipated flow rate of 2 liters per minute. The valve to the
sample bag is closed when the desired volume is achieved. The sample bag consists of
a Tedlar bag, 3 liters in volume, equipped with a polypropylene valve/septum for one time
use only (SKC-West, Inc. catalog #232-03). No preservative is required for vapor
samples. Exposure to direct sunlight, or other ultra violet source, and temperature
extremes is to be avoided. Holding time until analysis is 72 hours for the Tedlar bags.

5.4 QUALITY ASSURANCE

The vapor collection receptacle is used to obtain duplicate and split samples by attaching
a second sample vessel to a T-connector at the sample inlet. In this manner, duplicates
and splits are obtained in parallel sampling processes. For matrix spikes, laboratory
control samples of zero air are collected in the 500 ml stainless steel cylinders as
described above and the matrix is spiked using a mixture of selected target volatiles at
known concentration.

Blanks consist of Tedlar bags inflated with zero air. One blank is prepared for each
analytical set. From each lot of bags, one bag will be selected and a blank prepared
using zero air or helium carrier gas for preanalysis to provide information regarding the
potential for contamination of the lot.

5.5 DECONTAMINATION AND CLEANING

The JETECH sampling system is designed to obtain samples using a transfer line which
can easily be replaced for each sampling event. Other parts which may contact the
sample up-stream from the VCR, such as impingers, are washed in Alconox, and purified
water, then triple rinsed with purified water. Metal or glass parts are heated to 140
degrees F for 10 minutes in a convection oven, and purged with purified air to dry them
and volatilize contaminants.
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6.0 ANALYSIS OF VOLATILE HALOGENATED AND AROMATIC COMPOUNDS IN A
GASEOUS OR VAPOR MATRIX

6.1 GENERAL DISCUSSION

The analysis of VOC's in air is accomplished by using modifications to one of four similar
EPA gas chromatographic methods. The US EPA methods which have been modified
for these applications are: 601 and 602 (for wastewater, 40CFR Part 136); 8010, 8020
and 8260(for solid waste, SW-846); TO-14 (Compendium of Methods For Determination
of Toxic Organic Compounds in Ambient Air, USEPA PB90-127374), Method 18 (40CFR
Part 60, Appendix A, Method 18, Measurement of Gaseous Organic Compounds by Gas
Chromatography). In each case, a subset of the potential method analytes is analyzed
using gas Chromatography (GC) with photo-ionization and/or electrolytic conductivity
detection (PID, ELCD or MS). The analyte list is generated from discussion with the
client regarding potential target compounds anticipated at the site. The actual analytical
method used for the project depends on a combination of the analytes requested, the
needs of the client, and the compliance requirements of the regulatory agency. Specific
methods are discussed in the laboratory Quality Assurance Plan.

6.2 CALIBRATION DISCUSSION

Each of the above-listed methods feature variations of a similar calibration theme. The
number of calibration points varies from three points. Each method has a guideline for
either the relative standard deviation of average response or a linear correlation
coefficient. A continuing calibration verification is performed before each set of ten
samples and following the last set. Additionally, a second source calibration check is
needed for most methods.

6.3 QUALITY ASSURANCE

As with calibration, each of the individual analytical methods features similar
components. Most laboratories operate an underlying quality assurance program
comprised of these components combined with additional quality assurance specific to
the vapor analytical modifications. The laboratory quality assurance program typically
consists of the following:

» Sample system blanks to check sample probes and equipment.
» Method blanks to check analytical equipment.
« Matrix or Lab Control Spikes
* Surrogate Spikes
« Sample or Lab Control Spike Duplicates
« Continuing Calibration Verification

6.4 SAMPLE ANALYSIS

Samples are analyzed in quality assurance data sets of ten. More frequent quality
assurance is performed if samples have high concentrations of VOC's or surrogates
fluctuate. Sample volume and reporting limits depend on dilution and volume (or method)
of sample introduction to the GC.
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BGUREM VAPOR COLLECTION RECSTAOJH (VCR)

FIGURE 2-2. WStTU VAPOR PROBE FKJUREJ-i. PROBE TIP DETAa.
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FIGURE 2-4
OOWNHOLE SAMPLING CONHOURATtgN

FKJURE2-8
DEDICATED VAPOR WELL
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JETPUNCH Groundwater Sampler
Figure 2-6
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Soil Gas Sampling Procedures

Probe Construction and Insertion

Manually-Driven Probes

H&P's manually driven soil vapor probes are constructed of 0.625 inch outside
diameter steel and equipped with a hardened steel tip. The probes are
nominally 5 feet long and can be threaded together to reach a depth of 10 feet
below ground surface. An inert 1/8 inch nylaflow tube is threaded down the
center of the probe and connected to a sampling port just above the tip. This
internal sample tubing design eliminates any contact between the sample port
and the gas sample.

The probe is driven into the ground by an electric rotary hammer. Once
inserted to the desired depth, the probe is rotated approximately 3 turns to
open the tip and exposes the vapor sampling ports. This design prevents
clogging of the sampling ports and cross-contamination from soils during
insertion.

Hvdraulicallv-Driven Probes

H&P's hydraulically-driven soil vapor probes are constructed of either 1.25 or
1.5 inch outside diameter steel and equipped with a hardened drop-off steel
tip. The probes are nominally 4 feet long and threaded together to reach
multiple depths. The probe is driven into the subsurface with H&P's
STRATAPROBE"1 direct-push system. Once inserted to the desired depth,
the probe is retracted slightly to expose the vapor sampling port. A small
diameter inert tubing is then inserted through the center of the rod and
threaded into a gas tight fitting just above the tip. After a sample is obtained
the tubing is removed and the probe rod advanced to the next sampling depth
or removed. This design prevents clogging of the sampling port and cross-
contamination from soils during insertion.

Surface Seals

The probe rod is sealed at the surface with granular and hydrated bentonite
fora minimum of 20 minutes before sampling.
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Soil Gas Sampling

Soil vapor is withdrawn from the end of the inert nylaflow tubing that runs
from the sampling tip to the surface using a 20 to 60 cubic centimeter (cc)
syringe or gas tight canister (Summa) connected via an on-off valve (see
diagram). The probe tip and sampling tubing is nominally purged of three to
five internal dead volumes, or based upon a pre-determined purge volume
established by a purge volume test described below. A sample of in-situ soil
vapor is then withdrawn and immediately transferred to the mobile lab for
analysis within minutes of collection. The use of small calibrated syringes
allowed for careful monitoring of purge and sample volumes. This procedure
ensures adequate sample flow is obtained without excessive pumping of air
or introduction of surface air into the sample.

Purge Volume Test

If required, a site specific purge volume test is conducted at the beginning of
the soil gas survey to purge ambient air from the sampling system. Three
different volumes are sampled (nominally 1, 3, 7 purge volumes) and
analyzed immediately to determine the volume amount with the highest
concentration. Therefore, the optimum purge volume is achieved and used
during the entire site investigation.

Use of Tracer Compound to Ensure Probe Seal Integrity

A tracer compound, typically difluoroethane, iso-propanol, or butane, is used
to test for leaks around the probe barrel at the ground surface and in the
sampling system. The tracer is placed around the base of the probe barrel
and at the top of the probe barrel during sample collection. If the tracer is
detected per CA-EPA advisory specifications, another sample is collected.

Sample Flow Rate

Sample collection is timed so that the flow rate does not exceed 200 ml/per
minute. This is accomplished by withdrawing the plunger on the 60 cc
syringe at a constant rate for 20 seconds. The collector notes the collection
time on a logsheet, and also records any resistance to sample flow that is felt
on the syringe during collection.
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Summa Canister

Summa canisters are connected to the end of the nylaflow tubing to the
same three way valve used with the syringe. A choke is placed on the
canister to ensure that the flow rate is no more than 200 ml/ per minute into
the summa canister.

Field Records

The field technician maintains a logsheet summarizing:

• Sample identification

• Probe location

« Date and time of sample collection

• Sampling depth

• Identity of samplers

• Weather conditions

• Sampling methods and devices

• Soil gas purge volumes

« Volume of soil gas extracted

• Observation of soil or subsurface characteristics (any condition that
affects sample integrity)

• Apparent moisture content (dry, moist or saturated etc.) of the sampling
zone

« Chain of custody protocols and records used to track samples from
sampling point to analysis.
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Analytical Methodology
The following analytical protocols fulfills the both the CA-EPA advisory (2003)
and LA-RWQCB soil gas analytical guidelines (1997).

Operating Conditions and Instrumentation

Volatile Organic Compounds (VOCs) by EPA 8260 or TO-14

Instrument: Hewlett-Packard 6890/5973 or 5890/5972 GCMS
Column: 60 meter HP-624, 0.32mm x 1.8u. capillary.
Carrier flow: Helium at 15 ml/min.
Detectors: Quadrupole MS, full scan mode
TO-14 Instrumentation: Entech Ait Concentrator

Fixed and Biogenic Gases fO2, CO2. & Methane)

Instrument: SRI 8610 or Carle AGC 311 Gas Chromatograph
Column: 6 foot CTR
Carrier flow: Helium at 15 ml/min.
Detectors: Thermoconductivity (TCD) for O2 & CO2.

Detectors: Flame ionization detector (FID) for methane.

Hydrogen Sulfide

Instrument: Jerome 631 x
Detectors: Gold-film

Standard Preparation

Primary (stock) standards: Made from certified neat components or from
traceable standards purchased from certified suppliers.

Secondary (working) Standards: Made by diluting primary standard. Typical
concentrations are 1ug/ml, 10 ug/ml, and 50 ug/ml.

Laboratory Check Samples are prepared at the midpoint concentration from
a standard purchased from a source different than the primary standards.

Lot numbers and preparations of all standards are recorded on a log sheet
and kept in the mobile laboratory.
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Initial Multi-Point Calibration Curve

An initial calibration curve of a minimum of 3 points is performed either:

• At the start of the project.

• When the GC column or operating conditions have changed

• When the daily mid-point calibration check cannot meet the requirements
as specified below.

Calibration curves for each target component are prepared by analyzing low,
mid, and high calibration standards covering the expected concentration
range. The lowest standard concentration will not exceed 5 times the
reporting limit for each compound.

A linearity check of the calibration curve for each compound is performed by
computing a correlation coefficient and an average response factor. If a
correlation coefficient of 0.990 or a percent relative standard deviation
(%RSD) of + 20% is obtained, an average response factor is used over the
entire calibration range. If the linearity criteria are not obtained, quantitation
for that analyte is performed using a calibration curve,

After each initial multi-point calibration, the validity of the curve is further
verified with a laboratory control standards (LCS) prepared at the mid-point
of the calibration range. The LCS includes all target compounds and the
response factor (RF) must fall within + 20% of the factor from the initial
calibration curve.

Continuing Calibration (Daily Mid-point Calibration Check)

Continuing calibration standards prepared from a traceable source are
analyzed at the beginning of each day. Acceptable continuing calibration
agreement is set at + 20% to the average response factor from the
calibration curve, except for freon, chloroethane, and vinyl chloride when a
25% agreement is required. When calibration checks fall outside this
acceptable range for analytes detected on the site, corrective action,
consisting of verification of the standard and/or a new calibration curve for
the analytes out of specifications is performed by the on-site chemist.

The continuing calibration includes all compounds expected or detected at
the site in addition to any specific compounds designated in the project
workplan.
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Detection Limits

Reporting limits for this program are defined as 5 times lower than the lowest
concentration standard of the calibration curve, as follows:

Compound
VOCs

Methane
Fixed Gases

H2S

Detector
Mass Spec

FID
TCD

Gold Film

Report Limit
0.1 to 1 ug/l-vapor

10ppmv
0.1% by vol
0.10 ppmv

Injection of Soil Gas Samples

Vapor samples are withdrawn from the probe sampling syringe with a 5 cc
syringe and injected with surrogates into a purge & trap instrument for VOC
analysis. Separate aliquots are directly injected into gas chromatographs for
fixed gases and methane analysis. The injection syringe is flushed 2 times
with the sample prior to injection. Injection syringes are flushed several times
with clean air or discarded between injections.

Laboratory Data Logs

The field chemist maintains injection and sample analysis records including
date and time of analysis, sampler's name, chemist's name, sample ID
number, concentrations of compounds detected, calibration data, and any
unusual conditions.
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Quality Control Procedures

Compliance With Standards

Sampling and analytical procedures complied with the American Society for
Testing and Materials' Standard Guide for Soil Gas Monitoring in the Vadose
Zone (ASTM D5314-93), the LA-RWQCB Soil Gas Guidelines (Feb 1997
version), and the San Diego County SAM Soil Gas Guidelines (October,
2001).

Sampling Quality Control

Method Blanks

Prior to sampling each day, all components of the sampling system are
checked for contamination by drawing ambient air from above ground
through the sampling equipment, and injecting a sample into a gas
chromatograph. The analysis results are compared to that of the ambient air
and recorded in the data tables as blanks.

Sample Quality Control

Each sample is given a unique identification number specifying location and
depth. Purge and sample volumes are monitored closely using small
calibrated syringes to assure a proper flow of soil gas. This ensures a
representative sample is obtained from the sample zone without excessive
pumping, which could result in sampling of surface air.

Decontamination Procedures

To minimize the potential for cross-contamination between sites, all external
soil vapor probe parts are wiped or washed cleaned of excess dirt and
moisture with solvents or de-ionized water as appropriate. The probe's
internal nylaflow tubing is purged with clean air between sampling locations
or replaced as necessary. Sampling syringes are flushed with clean air after
each use or replaced.

Corrective Action

Corrective action is taken when unexpected contaminant levels are detected.
First duplicate samples are taken to verify the initial detection of petroleum
hydrocarbons. If contamination is suspected, then the sample probes are
disassembled, wiped cleaned of excess dirt and moisture, rinsed with
deionized water, washed with Alconox and water, and rinsed again with
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deionized water. The sample tubing in the probe is replaced. Contaminated
sampling syringes are discarded.

Analytical Quality Control

Method Blanks

Method blanks are performed at the start of each day by drawing clean air
through the sampling equipment and analyzing. These blanks verify all
components of the sampling and analytical system are free of contamination.
Additional blanks are performed more often as appropriate depending upon
the measured concentrations, at a minimum 1 every 20 samples. The results
of all blank analyses are recorded in the data tables. If a blank shows a
measurable amount of any target compound, the on-site chemist will
investigate and determine the source, and resolve the contamination problem
prior to analyzing any samples.

Duplicate Samples

Duplicate (repetitive) analysis of a sample is performed when inconsistent
data are observed, but at least one every 20 samples. Because soil vapor
duplicates can vary widely, nominal relative percent difference (RPD)
acceptance criteria is + a factor of 2.

Continuing Calibration (Daily Mid-point Calibration Check)

AS described on page 5 of this document, continuing calibration standards
prepared from a traceable source are analyzed at the beginning of each day.

The continuing calibration includes all compounds expected or detected at
the site and any specific compounds designated in the project workplan.

Laboratory Check Samples (LCS)

Laboratory check samples, prepared at the midpoint concentration from a
standard purchased from a source different than the calibration standards, are
analyzed at the end of each day. Acceptance criteria is + 20% from the true
value. If the LCS falls outside this acceptance range for analytes detected on
site, corrective action, consisting of verification of the standard and/or a new
calibration curve for the analytes out of specifications, is performed.
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Soil Gas Sampling Procedures

Probe Construction and Insertion

Manually-Driven Probes

H&P's manually driven soil vapor probes are constructed of 0.625 inch outside
diameter steel and equipped with a hardened steel tip. The probes are
nominally 5 feet long and can be threaded together to reach a depth of 10 feet
below ground surface. An inert 1/8 inch nylaflow tube is threaded down the
center of the probe and connected to a sampling port just above the tip. This
internal sample tubing design eliminates any contact between the sample port
and the gas sample.

The probe is driven into the ground by an electric rotary hammer. Once
inserted to the desired depth, the probe is rotated approximately 3 turns to
open the tip and exposes the vapor sampling ports. This design prevents
clogging of the sampling ports and cross-contamination from soils during
insertion.

Hvdraulicallv-Driven Probes

H&P's hydraulically-driven soil vapor probes are constructed of either 1.25 or
1.5 inch outside diameter steel and equipped with a hardened drop-off steel
tip. The probes are nominally 4 feet long and threaded together to reach
multiple depths. The probe is driven into the subsurface with H&P's
STRATAPROBE"* direct-push system. Once inserted to the desired depth,
the probe is retracted slightly to expose the vapor sampling port. A small
diameter inert tubing is then inserted through the center of the rod and
threaded into a gas tight fitting just above the tip. After a sample is obtained
the tubing is removed and the probe rod advanced to the next sampling depth
or removed. This design prevents clogging of the sampling port and cross-
contamination from soils during insertion.

Surface Seals

The probe rod is sealed at the surface with granular and hydrated bentonite
for a minimum of 20 minutes before sampling.
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Soil Gas Sampling

Soil vapor is withdrawn from the end of the inert nylaflow tubing that runs
from the sampling tip to the surface using a 20 to 60 cubic centimeter (cc)
syringe or gas tight canister (Summa) connected via an on-off valve (see
diagram). The probe tip and sampling tubing is nominally purged of three to
five internal dead volumes, or based upon a pre-determined purge volume
established by a purge volume test described below. A sample of in-situ soil
vapor is then withdrawn and immediately transferred to the mobile lab for
analysis within minutes of collection. The use of small calibrated syringes
allowed for careful monitoring of purge and sample volumes. This procedure
ensures adequate sample flow is obtained without excessive pumping of air
or introduction of surface air into the sample.

Purge Volume Test

If required, a site specific purge volume test is conducted at the beginning of
the soil gas survey to purge ambient air from the sampling system. Three
different volumes are sampled (nominally 1, 3, 7 purge volumes) and
analyzed immediately to determine the volume amount with the highest
concentration. Therefore, the optimum purge volume is achieved and used
during the entire site investigation.

Use of Tracer Compound to Ensure Probe Seal Integrity

A tracer compound, typically difluoroethane, iso-propanol, or butane, is used
to test for leaks around the probe barrel at the ground surface and in the
sampling system. The tracer is placed around the base of the probe barrel
and at the top of the probe barrel during sample collection. If the tracer is
detected per CA-EPA advisory specifications, another sample is collected.

Sample Flow Rate

Sample collection is timed so that the flow rate does not exceed 200 ml/per
minute. This is accomplished by withdrawing the plunger on the 60 cc
syringe at a constant rate for 20 seconds. The collector notes the collection
time on a logsheet, and also records any resistance to sample flow that is felt
on the syringe during collection.
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Summa Canister

Summa canisters are connected to the end of the nylaflow tubing to the
same three way valve used with the syringe. A choke is placed on the
canister to ensure that the flow rate is no more than 200 ml/ per minute into
the summa canister.

Field Records

The field technician maintains a logsheet summarizing:

• Sample identification

• Probe location

• Date and time of sample collection

• Sampling depth

« Identity of samplers

• Weather conditions

• Sampling methods and devices

• Soil gas purge volumes

• Volume of soil gas extracted

• Observation of soil or subsurface characteristics (any condition that
affects sample integrity)

• Apparent moisture content (dry, moist or saturated etc.) of the sampling
zone

• Chain of custody protocols and records used to track samples from
sampling point to analysis.
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Analytical Methodology
The following analytical protocols fulfills the both the CA-EPA advisory (2003)
and LA-RWQCB soil gas analytical guidelines (1997).

Operating Conditions and Instrumentation

Volatile Organic Compounds (VOCs) bv EPA 8260 or TO-14

Instrument: Hewlett-Packard 6890/5973 or 5890/5972 GCMS
Column: 60 meter HP-624, 0.32mm x 1.8u. capillary.
Carrier flow: Helium at 15 ml/min.
Detectors: Quadrupole MS, full scan mode
TO-14 Instrumentation: Entech Ait Concentrator

Fixed and Bioqenic Gases (O2. CO2, & Methane)

Instrument: SRI 8610 or Carle AGC 311 Gas Chromatograph
Column: 6 foot CTR
Carrier flow: Helium at 15 ml/min.
Detectors: Thermoconductivity (TCD) for 02 & C02.
Detectors: Flame ionization detector (FID) for methane.

Hydrogen Sulfide

Instrument: Jerome 631x
Detectors: Gold-film

Standard Preparation
Primary (stock) standards: Made from certified neat components or from
traceable standards purchased from certified suppliers.
Secondary (working) Standards: Made by diluting primary standard. Typical
concentrations are 1 ug/ml, 10 ug/ml, and 50 ug/ml.
Laboratory Check Samples are prepared at the midpoint concentration from
a standard purchased from a source different than the primary standards.
Lot numbers and preparations of all standards are recorded on a log sheet
and kept in the mobile laboratory.
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Initial Multi-Point Calibration Curve

An initial calibration curve of a minimum of 3 points is performed either:

• At the start of the project.

• When the GC column or operating conditions have changed

« When the daily mid-point calibration check cannot meet the requirements
as specified below.

Calibration curves for each target component are prepared by analyzing low,
mid, and high calibration standards covering the expected concentration
range. The lowest standard concentration will not exceed 5 times the
reporting limit for each compound.

A linearity check of the calibration curve for each compound is performed by
computing a correlation coefficient and an average response factor. If a
correlation coefficient of 0.990 or a percent relative standard deviation
(%RSD) of + 20% is obtained, an average response factor is used over the
entire calibration range. If the linearity criteria are not obtained, quantitation
for that analyte is performed using a calibration curve.

After each initial multi-point calibration, the validity of the curve is further
verified with a laboratory control standards (LCS) prepared at the mid-point
of the calibration range. The LCS includes all target compounds and the
response factor (RF) must fall within + 20% of the factor from the initial
calibration curve.

Continuing Calibration (Daily Mid-point Calibration Check)

Continuing calibration standards prepared from a traceable source are
analyzed at the beginning of each day. Acceptable continuing calibration
agreement is set at + 20% to the average response factor from the
calibration curve, except for freon, chloroethane, and vinyl chloride when a
25% agreement is required. When calibration checks fall outside this
acceptable range for analytes detected on the site, corrective action,
consisting of verification of the standard and/or a new calibration curve for
the analytes out of specifications is performed by the on-site chemist.

The continuing calibration includes all compounds expected or detected at
the site in addition to any specific compounds designated in the project
workplan.
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Detection Limits

Reporting limits for this program are defined as 5 times lower than the lowest
concentration standard of the calibration curve, as follows:

Compound
VOCs

Methane
Fixed Gases

H2S

Detector
Mass Spec

FID
TCD

Gold Film

Report Limit
0.1 to 1 ug/l-vapor

10 ppmv
0.1%byvol
0.10 ppmv

Injection of Soil Gas Samples

Vapor samples are withdrawn from the probe sampling syringe with a 5 cc
syringe and injected with surrogates into a purge & trap instrument for VOC
analysis. Separate aliquots are directly injected into gas chromatographs for
fixed gases and methane analysis. The injection syringe is flushed 2 times
with the sample prior to injection. Injection syringes are flushed several times
with clean air or discarded between injections.

Laboratory Data Logs

The field chemist maintains injection and sample analysis records including
date and time of analysis, sampler's name, chemist's name, sample ID
number, concentrations of compounds detected, calibration data, and any
unusual conditions.
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Quality Control Procedures

Compliance With Standards

Sampling and analytical procedures complied with the American Society for
Testing and Materials' Standard Guide for Soil Gas Monitoring in the Vadose
Zone (ASTM D5314-93), the LA-RWQCB Soil Gas Guidelines (Feb 1997
version), and the San Diego County SAM Soil Gas Guidelines (October,
2001).

Sampling Quality Control

Method Blanks

Prior to sampling each day, all components of the sampling system are
checked for contamination by drawing ambient air from above ground
through the sampling equipment, and injecting a sample into a gas
chromatograph. The analysis results are compared to that of the ambient air
and recorded in the data tables as blanks.

Sample Quality Control

Each sample is given a unique identification number specifying location and
depth. Purge and sample volumes are monitored closely using small
calibrated syringes to assure a proper flow of soil gas. This ensures a
representative sample is obtained from the sample zone without excessive
pumping, which could result in sampling of surface air.

Decontamination Procedures

To minimize the potential for cross-contamination between sites, all external
soil vapor probe parts are wiped or washed cleaned of excess dirt and
moisture with solvents or de-ionized water as appropriate. The probe's
internal nylaflow tubing is purged with clean air between sampling locations
or replaced as necessary. Sampling syringes are flushed with clean air after
each use or replaced.

Corrective Action

Corrective action is taken when unexpected contaminant levels are detected.
First duplicate samples are taken to verify the initial detection of petroleum
hydrocarbons. If contamination is suspected, then the sample probes are
disassembled, wiped cleaned of excess dirt and moisture, rinsed with
deionized water, washed with Alconox and water, and rinsed again with
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deionized water. The sample tubing in the probe is replaced. Contaminated
sampling syringes are discarded.

Analytical Quality Control

Method Blanks

Method blanks are performed at the start of each day by drawing clean air
through the sampling equipment and analyzing. These blanks verify all
components of the sampling and analytical system are free of contamination.
Additional blanks are performed more often as appropriate depending upon
the measured concentrations, at a minimum 1 every 20 samples. The results
of all blank analyses are recorded in the data tables. If a blank shows a
measurable amount of any target compound, the on-site chemist will
investigate and determine the source, and resolve the contamination problem
prior to analyzing any samples.

Duplicate Samples

Duplicate (repetitive) analysis of a sample is performed when inconsistent
data are observed, but at least one every 20 samples. Because soil vapor
duplicates can vary widely, nominal relative percent difference (RPD)
acceptance criteria is ± a factor of 2.

Continuing Calibration (Daily Mid-point Calibration Check)

AS described on page 5 of this document, continuing calibration standards
prepared from a traceable source are analyzed at the beginning of each day.

The continuing calibration includes all compounds expected or detected at
the site and any specific compounds designated in the project workplan.

Laboratory Check Samples (LCS)

Laboratory check samples, prepared at the midpoint concentration from a
standard purchased from a source different than the calibration standards, are
analyzed at the end of each day. Acceptance criteria is ± 20% from the true
value. If the LCS falls outside this acceptance range for analytes detected on
site, corrective action, consisting of verification of the standard and/or a new
calibration curve for the analytes out of specifications, is performed.
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Appendix A. Field Sampling Plan
Draft RI/FS Work Plan
Baker Metal Products Site
TiMfEast Madison Street
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To; Interested Parties

ADVISORY-ACTIVE SOIL GAS INVESTIGATIONS

In a coordinated effort, the Department of Toxic Substances Control (DTSC) and the California
Regional Water Quality Control Board - Los Angeles Region (LARWQCB) have jointly developed
the "Advisory -Active Soil Gas Investigations" (see the attached). This document is to ensure that
consistent methodologies are applied during active soil gas investigations to produce high quality
data for regulatory decision-making. The document has been reviewed by other government
organizations and by the soil gas consulting community. Their comments have been considered
and, where appropriate, incorporated in the document. This is an on-going effort to streamline the
characterization of gas phase contaminant sites. As additional knowledge and experience are
obtained, this Advisory may be modified as appropriate.

This document is Issued by DTSC and LARWQCB as an Advisory subject to review and revision
as necessary. The Information in this Advisory should not be considered as regulations.
Mention of trade names or commercial products does not constitute the Agency's endorsement
or recommendation.

If you have any questions regarding this document, please contact the joint-agency project
coordinator Mr. Joe Hwong, of DTSC, at (714) 484-5406.
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Edwin F. Lowry
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Department of Toxic Substances Control

Dennis A. Dickerson
Executive Officer
California Regional Water Quality Control Board
Los Angeles Region

Enclosure

The 4M/0X cfatfMago facing CffMwrta « msf Evyry CaHfooilan /wwds to raAo ftnmodtofe action to mtoc* srujryy efvtttrfup&a
For o list at simple ways ytw can reduce tfsrrwno1 end cut your energy costo, see our WjD-s&e af mvw.ctr3c.ca.gov.

Printed on Recycled Paper

bcc: Dr. Yue Rong - LARWQCB
Dr. Rebecca Chou - LARWQCB
Ms. Dorothy Rice - DTSC/HQ
Mr. Hamid Saebfar - DTSC/Glendale
Ms. Sharon Fair - DTSC/Glendale
Mr. Joe Hwong - DTSC/Cypress



ADVISORY - ACTIVE SOIL GAS INVESTIGATIONS

As a coordinated effort, this document is Issued by the California Regional Water Quality Control Board - Los
Angeles Region (LARWQCB) and Department of Toxic Substances Control (DTSC) as an Advisory subject to
review and revision as necessary. Mention of trade names or commercial products does not constitute the
Agency's endorsement or recommendation. The Information in this Advisory should not be considered as
regulations. In this Advisory, "Agency" should mean LARWQCB and/or DTSC.

1.0 INTRODUCTION

Active soil gas investigations are useful to obtain vapor phase data at sites
potentially affected by volatile organic compounds (VOCs), including chlorinated and
aromatic hydrocarbons. Active soil gas investigations may also be used to
investigate sites potentially affected by methane and hydrogen sulfide, and to
measure fixed and biogenic gasses (e.g., oxygen, carbon dioxide, or carbon
monoxide). Among other things, the data can be used to identify the source and
determine the spatial distribution of VOC contamination at a site, or to estimate
indoor air concentrations for risk assessment purposes.

For site characterization, the Agency encourages both soil gas and soil matrix
sampling. Typically, soil gas data are more representative of actual site conditions
in coarse-grained soil formations while soil matrix data are more representative of
actual site conditions in fine-grained soil formations. For evaluating the risk
associated with vapor intrusion to indoor air, soil gas data are the preferred
contaminant data set, where practicable. Flux chamber and passive sampling
methods are not discussed in this Advisory. Any sites where such sampling
methods are necessary will be addressed separately.

On February 25,1997, LARWQCB re-issued the "Interim Guidance for Active Soil
Gas Investigation" (ASGI) as guidance for investigating sites with potential VOC
contamination. Unless otherwise noted in this Advisory, the active soil gas
investigation should be performed in accordance with the most current ASGL

2.0 SUPPLEMENTAL RECOMMENDATIONS

The following sections supplement the ASGI in an effort to ensure that consistent
methodologies are applied during soil gas investigations to produce reliable and
defensible data of high quality. All sampling probe installation, sampling, and
analytical procedures, whether or not discussed below, are subject to Agency review
and approval.

2.1 Project Management
2.2 Soil Gas Sampling Probe Installation
2.3 Purge Volume Test
2.4 Leak Test
2.5 Purge/Sample Flow Rate
2.6 Soil Gas Sampling
2.7 Analysis of Soil Gas Samples
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2.1 Project Management

2.1.1 Workplan: An appropriate workplan should be prepared and submitted
to the Agency for review and approval at least 30 days prior to its
implementation. Any variations or deviations from this Advisory should
be specified in the workplan. The soil gas workplan can either be
incorporated as part of a comprehensive site investigation workplan or
as a stand-alone document, depending on site-specific
circumstances.

2.1.2 Field Activities

A. The Agency should be notified 10 working days prior to
implementation of field activities. All necessary permits and utility
clearance's) should be obtained prior to conducting any
investigations described in this Advisory.

B. All engineering or geologic work (e.g., logging continuous soil
cores, soil description) should be performed or supervised by a
California Registered Professional in accordance with the
Business and Professions Code, Chapters 7 and 12.5, and the
California Code of Regulations, Title 16, Chapters 5 and 29.

In addition, for proposed school sites, all work performed should be
under the direction and supervision of a project coordinator
experienced in soil gas investigations [e.g., an Environmental
Assessor as defined in Education Code Section 17210(b)].

C. Evaluation of raw data by Agency staff may occur either in the field
or in the office.

1. Hard copies of the complete raw laboratory data, including
handwritten data and field notes, should be provided to the
Agency staff upon request.

2. Adjustments or modifications to the sampling program may be
required by Agency staff to accommodate changes mandated
by evaluation of the data set or unforeseen site conditions.

D. Investigation derived wastes (IDWs) should be managed as
hazardous waste until proven otherwise or until specifically
approved by the Agency as being non-hazardous waste. IDWs
should be handled and disposed in accordance with federal, state
and local requirements.
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E. Field Variations

1. To expedite the completion of field activities and avoid potential
project delays, contingencies should be proposed and included
in the project workplan (e.g., soil matrix samples will also be
collected if clayey soils [as defined in the Unified Soil
Classification System (USCS)] are encountered during the
proposed soil gas investigation),

2. The Agency field staff should be informed of any problems,
unforeseen site conditions, or deviations from the approved
workplan. When it becomes necessary to implement
modifications to the approved workplan, the Agency should be
notified and a verbal approval should be obtained before
implementing changes.

F. Soil Matrix Sampling Requirements: Companion soil matrix
sampling may be conducted concurrently with a soil gas
investigation (in accordance with the ASGI, Section 5.0), except
where extremely coarse-grained soils (as defined in USCS) are
encountered or when specifically excluded by the Agency.

2.1.3 Soil Gas Investigation Reports: A soil gas investigation report including
a discussion of field operations, deviations from the approved
workplan, data inconsistencies, and other significant operational
details should be prepared. The report may either be a stand-alone
document in a format recommended by the Agency or be included
within a site-specific assessment report. At a minimum, the report
should contain the following:

A. Site plan map and probe location map at an appropriate scale as
specified in the workplan (e.g., scale: one inch = 40 feet);

B. Final soil gas iso-concentration maps for contaminants of concern
at the same scale as the site plan map;

C. Summary tables for analytical data, in micrograms per liter (ng/L),
in accordance with the ASGI;

D. Legible copies of field and laboratory notes or logs;

E. All analytical results and Quality Assurance/Quality Control
(QA/QC) information including tables and explanations of
procedures, results, corrective actions and effect on the data, in
the format specified by the Agency; and

F. Upon request, all raw data including chromatograms and
calibration data should be submitted to the Agency.

01/28/2003 - 3 -

2.2 Soil Gas Sampling Probe Installation

2.2.1 Litholoqy: Site soil or lithologic information should be used to select
appropriate locations and depths for soil gas probes. If on-site
lithologic information is not available prior to conducting the soil gas
investigation, at least one (1) continuously cored boring to the
proposed greatest depth of the soil gas investigation should be
installed at the first sampling location, unless specifically waived or
deferred by Agency. Depending on site conditions, additional
continuously cored borings may be necessary.

A Lithologic logs should be prepared for all borings (e.g.,
continuously cored borings, soil matrix sampling, geotechnical
sampling, etc.). Note: This does not apply to direct-push soil gas
probe installations.

B. Information gathered from the continuously cored borings may
include soil physical parameters, geotechnical data and
contaminant data.

C. If low-flow or no-flow conditions (e.g., fine-grained soil, clay, soil
with vacuum readings that exceed approximately 10 inches of
mercury or 136 inches of water) are encountered, soil matrix
sampling using EPA Method 5035A should be conducted in these
specific areas. Also see Section 4 of LARWQCB's "General
Laboratory Testing Requirements for Petroleum Hydrocarbon
Impacted Sites" on use of EPA Method 5035A.

D. If the bottom five (5) feet of a continuously cored boring is
composed of clay or soil with a vacuum exceeding approximately
10 inches of mercury or 136 inches of water, the continuously
cored boring should be extended an additional five (5) feet to
identify permeable zones. If the extended boring is also composed
entirely of clay, the boring may be terminated. Special
consideration should always be given to advancing borings and
ensuring that a contaminant pathway is not being created through
a low permeability zone.

2.2.2 Sample Spacing: A scaled site plan depicting potential or known areas
of concern (e.g., existing or former sumps, trenches, drains, sewer
lines, clarifiers, septic systems, piping, underground storage tanks
[USTs], chemical or waste management units) should be provided in
the project workplan. Sample spacing should be in accordance with
the most current ASGI and may be modified based on site-specific
conditions with Agency approval. To optimize detecting and
delineating VOCs, the grid spacing should be modified to include
biased sampling locations.
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2.2.3 Sample Depth: Sample depths should be chosen to minimize the
effects of changes in barometric pressure, temperature, or
breakthrough of ambient air from the surface; and to ensure that
representative samples are collected. Consideration should be given
to the types of chemicals of concern and the lithology encountered.

A. At each sample location, soil gas probes should be installed at a
minimum of one sample depth, generally at five (5) feet below
ground surface (bgs), in accordance with the most current ASGL

B. Samples should be collected near lithologic interfaces or based on
field instrument readings (e.g., Flame lonization Detector [FID],
Photo lonization Detector [PID]) from soil cuttings and/or cores to
determine the location of maximum analyte concentrations at the
top or bottom of the interface depending upon the analyte.

C. Multi-depth sampling is appropriate for any of the following
locations:

1. Sites identified with subsurface structures (e.g., USTs, sumps,
clarifiers, waste or chemical management units), subsurface
sources (e.g., oil fields, artificial fill, buried animal waste),
changes in lithology, and/or contaminated groundwater. Soil
gas probes should be emplaced below the base of any
subsurface structures, sources or backfilled materials in the
vadose zone. Collection of deeper samples should be done in
consultation with Agency staff;

2. Areas with significantly elevated VOC concentrations detected
during shallow or previous vapor sampling;

3. Areas where elevated field instrument readings are
encountered from soil matrix cuttings, cores or samples; or

4. In the annular space of groundwater monitoring wells during
construction, where an assessment of the vertical extent of soil
gas contamination is necessary.

D. If no lithologic change or contamination is observed, default
sampling depths may be selected for multi-depth sampling. For
example, soil gas samples may be collected at 5,15,25,40 feet
bgs, etc., until either the groundwater is encountered or VOCs are
not detected, whichever comes first

1. Additional samples may be necessary based on site
conditions.

2. For Preliminary Endangerment Assessments: When 40 feet
bgs is reached, collection of deeper samples may be waived.
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However, assessment and/or characterization of the deeper
vadose zone may be required in the future to protect
groundwater resources.

2.2.4 Sampling Tubes: Sampling tubes should be of a small diameter (1/8
to 1/4 inch) and made of material (e.g., nylon, polyethylene, copper or
stainless steel) which will not react or interact with site contaminants.
For example, metal tubes should not be used for collection of
hydrogen sulfide samples.

A Clean, dry tubing should be utilized at all times. If moisture, water,
or an unknown material is present in the probe prior to insertion,
the tubing should be decontaminated or replaced.

B. After use at each location:

1. Non-reusable (e.g., nylon or polyethylene) sampling tubes
should be discarded; or

2. Reusable sampling tubes should be properly decontamhated
as specified in Section 2.2.7.

C. A drawing of the proposed probe tip design and construction
should be included in the project workplan.

2.2.5 Soil Gas Probe Emplacement Methods

A. Permanent or Semi-permanent Soil Gas Probe Methods:
Permanent or semi-permanent soil gas probes may be installed,
using a variety of drilling methods. Please note that the mud rotary
drilling method is not acceptable for soil gas probe emplacement.
Other drilling methods such as air rotary and rotosonic can
adversely affect soil gas data during and after drilling and will
require extensive equilibration times. Therefore, they are not
recommended. Other soil gas probe designs and construction
(e.g., soil gas wells or nested wells) may be appropriate and
should be discussed with Agency staff prior to emplacement.
When additional sampling is not anticipated per consultation with
the Agency, such probes may be property removed or
decommissioned after completion of the soil gas investigation.

1. The probe tip should be emplaced midway within a minimum of
one (1) foot of sand pack. The sand pack should be
appropriately sized (e.g., no smaller than the adjacent
formation) and installed to minimize disruption of airflow to the
sampling tip. See Figure 1 for more information.

2. At least one (1) foot of dry granular bentonite should be
emplaced on top of each sand pack to preclude the infiltration
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of hydrated bentonite grout. The borehole should be grouted to
the surface with hydrated bentonite. With respect to deep
probe construction with multiple probe depths, the borehole
should be grouted between probes. One (1) foot of dry
granular bentonite should be emplaced between the filter pack
and the grout at each probe location. See Figure 2 for more
information.

3. The use of a downhole probe support may be required for deep
probe construction (e.g., 40 feet bgs for direct push probes).

a. Such probe support may be constructed from a one-inch
diameter bentonite/cement grouted PVC pipe or other solid
rod, or equivalent, allowing probes to be positioned at
measured intervals.

b. The support should be property sealed or solid (internally or
externally) to avoid possible cross-contamination or
ambient air intrusion.

c. The probes should be properly attached to the exterior of
the support prior to placement downhole.

d. Alternative probe support designs should be described in
the project workplan. If probe support will not be used for
deep probes, justification should be included in the project
workplan.

4. Tubing should be property marked at the surface to identify the
probe location and depth.

5. As-built diagrams for probes or wells should be submitted with
the soil gas investigation report detailing the well identification
and corresponding probe depths. A typical probe construction
diagram may be submitted for probes with common design
and installation.

6. Unless soil gas probes are removed or decommissioned,
probes should be properly secured, capped and completed to
prevent infiltration of water or ambient air into the subsurface
and to prevent accidental damage or vandalism. For surface
completions, the following components may be installed:

a. Gas-tight valve or fitting for capping the sampling tube;

b. Utility vault or meter box with ventilation holes and lock;

c. Surface seal; and

d. Guard posts.

B. Temporary Soil Gas Probe Emplacement Method: In general, the
drive rod is driven to a predetermined depth and then pulled back
to expose the inlets of the soil gas probe. After sample collection,
both the drive rod and tubing are removed.

1. During installation of the probe, hydrated bentonite should be
used to seal around the drive rod at ground surface to prevent
ambient air intrusion from occurring.

2. The inner soil gas pathway from probe tip to the surface should
be continuously sealed (e.g., a sampling tube attached to a
screw adapter fitted with an o-ring and connected to the probe
tip) to prevent infiltration.

2.2.6 Equilibration Time: During probe emplacement, subsurface conditions
are disturbed. To allow for subsurface conditions to equilibrate, the
following equilibration times are recommended:

A For probes installed with the direct push method where the drive
rod remains in the ground, purge volume test, leak test, and soil
gas sampling should not be conducted for at least 20 minutes
following probe installation.

B. For probes installed with the direct push method where the drive
rod does not remain in the ground, purge volume test, leak test,
and soil gas sampling should not be conducted for at least 30
minutes following probe installation,

C. For probes installed with hollow stem drilling methods, purge
volume test, leak test, and soil gas sampling should not be
conducted for at least 48 hours (depending on site lithologic or
drilling conditions) after the soil gas probe installation.

D. Probe installation time should be recorded in the field log book.

2.2.7 Decontamination: After each use, drive rods and other reusable
components should be properly decontaminated to prevent cross
contamination. These methods include:

A. 3-stage wash and rinse (e.g., wash equipment with a non-
phosphate detergent, rinse with tap water, and finally rinse with
distilled water); and/or

B. Steam cleaning process.

2.3 Purge Volume Test

To ensure stagnant or ambient air is removed from the sampling system and
to assure samples collected are representative of subsurface conditions, a
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purge volume versus contaminant concentration test should be conducted as
the first soil gas sampling activity at the selected purge test point. The purge
volume test is conducted by collecting and analyzing a sample for target
compounds after the removal of appropriate purge volumes.

2.3.1 Purge Test Locations: The purge test location should be selected as
near as possible to the anticipated or confirmed contaminant source,
and in an area where soil gas concentrations are expected to be
greatest based on lithology (e.g., coarse-grained sediments). The first
purge test location should be selected through the workplan approval
process or as a field decision in conjunction with Agency staff.

2.3.2 Purge Volume: The purge volume or "dead space volume" can be
estimated based on a summation of the volume of the sample
container (e.g., glass bulbs), internal volume of tubing used, and
annular space around the probe tip. Summa™ canisters, syringe, and
Tedlar™ bags are not included in the dead space volume calculation.
The Agency recommends step purge tests of one (1), three (3), and
seven (7) purge volumes be conducted as a means to determine the
purge volume to be applied at all sampling points.

A. The appropriate purge volume should be selected based on the
highest concentration for the compound(s) of concern detected
during the step purge tests. The purge volume should be
optimized for the compound(s) of greatest concern in accordance
with Section 2.2 of the ASGI.

B. If VOCs are not detected in any of the step purge tests, a default of
three (3) purge volumes should be extracted prior to sampBng.

C. The step purge tests and purging should be conducted at the
same rate soil gas is to be sampled (see Section 2.5).

D. The purge test data (e.g., calculated purge volume, rate and
duration of each purge step) should be included in the report to
support the purge volume selection.

2.3.3 Additional Purge Volume Test

A. Additional purge volume tests should be performed to ensure
appropriate purge volumes are extracted if:

1. Widely variable or different site soils are encountered; or

2. The default purge volume is used and a VOC is newly
detected.
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B. If a new purge volume is selected after additional step purge tests
are conducted, the soil gas investigation should be continued as
follows:

1. In areas of the same or similar lithologic conditions:

a. Re-sample 20 percent of the previously completed probes.
This re-sampling requirement may be reduced or waived in
consultation with Agency staff, depending on site
conditions. If re-sampling indicates higher detections (e.g.,
more than 50 percent difference in samples detected at
greater than or equal to 10 ng/L), all other previous probes
should be re-sampled using the new purge volume,

b. Continue the soil gas investigation with the newly selected
purge volume in the remaining areas.

2. In areas of different lithologic conditions: Continue the soil gas
investigation with the newly selected purge volume in the
remaining areas.

2.4 Leak Test

Leakage during soil gas sampling may dilute samples with ambient air and
produce results that underestimate actual site concentrations or contaminate
the sample with external contaminants. Leak tests should be conducted to
determine whether leakage is present (e.g., the leak check compound is
detected and confirmed in the test sample after its application).

2.4.1 Leak tests should be conducted at every soil gas probe.

2.4.2 Leak Check Compounds: Tracer compounds, such as pentane,
isopropanol, isobutene, propane, and butane, may be used as leak
check compounds, if a detection limit (DL) of 10 |ig/L or less can be
achieved. These compounds may be contained in common products
such as shaving cream.

2.4.3 A leak check compound should be placed at any location where
ambient air could enter the sampling system or where cross
contamination may occur, immediately before sampling. Locations of
potential ambient air intrusion include:

A Sample system connections;

B. Surface bentonite seals (e.g., around rods and tubing); or

C. Top of the Temporary Soil Gas Probe (see Section 2.2.5.B).
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2.4.4 The leak test should include an analysis of the leak check compound.
If a leak check compound is detected in the sample, the following
actions should be followed:

A. The cause of the leak should be evaluated, determined and
corrected through confirmation sampling;

B. If the leak check compound is suspected or detected as a site-
specific contaminant, a new leak check compound should be
used;

C. If leakage is confirmed and the problem can not be corrected, the
soil gas probe should be property decommissioned;

D. A replacement probe should be installed at least five (5) feet from
the original probe decommissioned due to confirmed leakage, or
consult with Agency staff; and

E. The leak check compound concentration detected in the soil gas
sample should be included and discussed in the report.

2.5 Purge/Sample Flow Rate

Sampling and purging flow rates should not enhance compound partitioning
during soil gas sampling. Samples should not be collected if field conditions
as specified in Section 2.6.4 exist.

2.5.1 The purging or sampling flow rate should be attainable in the lithology
adjacent to the soil gas probe.

A. To evaluate lithologic conditions adjacent to the soil gas probe
(e.g., where no-flow or low-flow conditions), a vacuum gauge or
similar device should be used between the soil gas sample tubing
and the soil gas extraction devices (e.g., vacuum pump, Summa™
canister).

B. Gas tight syringes may also be used to qualitatively determine if a
high vacuum soil condition (e.g., suction is felt while the plunger is
being withdrawn) is present.

2.5.2 The Agency recommends purging or sampling at rates between 100
to 200 milliliters per mhute (ml/min) to limit stripping, prevent ambient
air from diluting the soil gas samples, and to reduce the variability of
purging rates. The low flow purge rate increases the likelihood that
representative samples may be collected. The purge/sample rate
may be modified based on conditions encountered in individual soil
gas probes. These modified rates should be documented in the soil
gas report.
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2.6 Soil Gas Sampling

After the soil gas probe is adequately purged, samples should be collected by
appropriate methodologies.

2.6.1 Sample Container Samples should be collected in gas-tight,
opaque/dark containers (e.g., syringes, glass bulbs wrapped in
aluminum foil, Summa™ canisters), so that light-sensitive or
halogenated VOCs (e.g., vinyl chloride) will not degrade.

A. If a syringe is used, it should be leak-checked before each use by
closing the exit valve and attempting to force ambient air through
the needle.

B. If syringe samples are analyzed within five (5) minutes of
collection, aluminum foil wrapping may not be necessary.

C. EPA Method TO-14A, TO-15, or an equivalent air analysis method,
requires samples be collected in Summa™ canisters.

D. If a Summa™ canister is used, a flow regulator should be placed
between the probe and the Summa™ canister to ensure the
Summa™ canister is filled at the flow rate as specified in Section
2.5.2.

E. Tedlar™ bags should not be used to collect VOC samples.

F. Specific requirements for methane and hydrogen sulfide sample
containers are specified in Section 2.7.9.

2.6.2 Sample Collection

A. Vacuum Pump: When a vacuum pump is used, samples should
be collected on the intake side of the vacuum pump to prevent
potential contamination from the pump. Vacuum readings or
qualitative evidence of a vacuum should be recorded on field data
sheets for each sample.

B. Shallow Samples: Care needs to be observed when collecting
shallow soil gas samples to avoid sample breakthrough from the
surface. Extensive purging or use of large volume sample
containers (e.g., Summa™ canisters) should be avoided for
collection of near-surface samples [e.g., shallower than five (5)
feet bgs].
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2.6.3 Sample Container Cleanliness and Decontamination

A. Prior to its first use at a site, each sample container should be
assured clean by the analytical laboratory as follows:

1. New containers should be determined to be free of
contaminants (e.g., lubricants) by either the supplier or the
analytical laboratory; and

2. Reused/recycled containers: Method blank(s), as specified in
Section 2.7.1 .A, should be used to verify sample container
cleanliness.

B. After each use, reusable sample containers should be properly
decontaminated.

1. Glass syringes or bulbs should be disassembled and baked at
240° C for a minimum of 15 minutes or at 120° C for a
minimum of 30 minutes, or be decontaminated by an
equivalent method.

2. Summa™ canisters should be property decontaminated as
specified by appropriate EPA analytical methods.

3. During sampling activities using reused/recycled sampling
containers (e.g., glass syringes, glass bulbs), at a minimum
one (1) decontaminated sample container per 20 samples or
per every 12 hours, whichever is more often, should be used
as a method blank (as specified in Section 2.7.1.A) to verify
and evaluate the effectiveness of decontamination procedures.

C. Plastic syringes should be used only once and then properly
discarded.

2.6.4 Field Conditions: Field conditions, such as rainfall, irrigation, fine-
grained sediments, or drilling conditions may affect the ability to collect
soil gas samples.

A. Wet Conditions: If no-flow or low-flow conditions are caused by
wet soils, the soil gas sampling should cease. In addition, the
Agency recommends that the soil gas sampling should not be
conducted during or immediately after a significant rain event (e.g.,
1/2 inch or greater) or onsite watering.

B. If low flow conditions are determined to be from a specific lithology,
a new probe should be installed at a greater depth or a new lateral
location should be selected after evaluation of the site lithologic
logs (See Section 2.2.1) or in consultation with Agency staff.
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C. If moisture or unknown material is observed in the glass bulb or
syringe, soil gas sampling should cease until the cause of the
problem is determined and corrected.

D. If refusal occurs during drilling, soil gas samples should be
collected as follows or in consultation wih Agency staff.

1. For sample depths less than five feet, collect a soil gas sample
following the precautions outlined in Section 2.6.2.B.

2. For sample depths greater than five feet, collect a soil gas
sample at the depth of refusal.

3. A replacement probe should be installed within five (5) feet
laterally from the original probe decommissioned due to
refusal. If refusal still occurs after three tries, the sampling
location may be abandoned.

2.6.5 Chain of Custody Records: A chain of custody form should be
completed to maintain the custodial integrity of a sample. Probe
installation times and sample collection times should be included in
the soil gas report.

2.7 Analysis of Soil Gas Samples

2.7.1 Quality Assurance/Quality Control (QA/QC): The soil gas analytical
laboratory should comply with the project Quality Assurance Project
Plan (QAPP) and follow the QA/QC requirements of the most current
ASGI and the employed EPA Method. If there is any inconsistency,
the most restrictive and specific requirements should prevail. The
analytical data should be consistent with the Data Quality Objectives
(DQOs) established for the project. The Agency staff may inspect the
field and/or laboratory QA/QC procedures. Copies of the QA/QC plan
and laboratory calibration data should be presented to the Agency field
staff upon request

Field QC samples should be collected, stored, transported and
analyzed in a manner consistent with site samples. The following QC
samples should be collected to support the sampling activity:

A Sample Blanks

1. Method Blanks: Method blanks should be used to verily the
effectiveness of decontamination procedures as specified in
Section 2.6.3.B.3 and to detect any possible interference from
ambient air.

2. Trip Blanks for Off-site Shipments: Whenever VOC samples
are shipped offsite for analysis, a minimum of one (1) trip blank
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per day should be collected and analyzed for the target
compounds. Trip blanks, consisting of laboratory grade ultra
pure air, are prepared to evaluate if the shipping and handling
procedures are introducing contaminants into the samples, and
if cross contamination in the form of VOC migration has
occurred between the collected VOC samples. Trip blank
containers and media should be the same as site samples.

B. Duplicate Samples: At least one (1) duplicate sample per
laboratory per day should be field duplicate(s). Duplicate samples
should be collected from areas of concern.

1. Duplicate samples should be collected in separate sample
containers, at the same location and depth.

2. Duplicate samples should be collected immediately after the
original sample.

C. Laboratory Control Samples and Dilution Procedure Duplicates:
Laboratory Control Samples (LCS) and Dilutbn Procedure
Duplicates (DPD) should be done in accordance with the most
recent ASGI (Sections 3.5.0 and 3.12.4, respectively).

D. Split Samples: The Agency staff may request that split samples be
collected and analyzed by a separate laboratory.

2.7.2 Laboratory Certification: Although the California Department of Health
Services, Environmental Laboratory Accreditation Program (ELAP)
does not currently require certification for soil gas analytical
laboratories, the Agency recommends laboratories utilizing EPA
Methods 8260B, 8021 B, and 8015B for analyses of soil gas samples
obtain ELAP certifications for such EPA analytical methods
accordingly. The Agency or DTSC's Hazardous Materials Laboratory
(HML) staff may inspect the laboratory.

2.7.3 Detection Limits for Target Compounds: Analytical equipment
calibration should be in accordance with the most current ASGI.
Consideration and determination of appropriate DLs should be based
on the DQOs of the investigation.

A. The DL for leak check compounds should be 10 ng/L or less (see
Section 2.4.2). The DL for oxygen (Oz) and carbon dioxide (COz)
should be one (1) percent or less. The DLs for methane and hydrogen
sulfide are specified in Section 2.7.9.

B. If the investigation is being conducted to delineate the extent of
contamination, a DL of 1 ng/L is appropriate for all targeted VOCs.
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C. If the soil gas data are to be used to support risk assessment
activities, a DL of 1 ng/L may be appropriate for the initial
screening when evaluating all targeted VOCs. If the data are non-
detect for all targeted VOCs, additional sampling with lower DLs is
not required. If VOCs are detected, additional sampling, using a
DL of 0.1 |ig/L, may be required to confirm the non-detection of
carcinogenic VOCs [see the Toxicity Criteria Database of the
California Environmental Protection Agency, Office of
Environmental Health Hazard (OEHHA), or the Integrated Risk
Information System (IRIS) Database of the United States
Environmental Protection Agency]. A DL of 0.1 ug/Lmaybe
proposed and used for all carcinogenic target VOCs from the
beginning of the investigation.

D. Based on site-specific DQO needs, lower DLs may be required.
Examples of sites requiring site-specifc DQO needs include, but
are not limited to, chlorinated solvents sites, former industrial
facilities and landfills. Several less common VOCs, not included
on the ASGI-targeted compound list, may require lower detection
limits [e.g., bis(chloromethyl)ether, DBCP (1,2-dibromo-3-
chloropropane), or ethylene dibromide] when they are known or
suspected to be present.

E. If the required DLs cannot be achieved by the proposed analytical
method, additional sample analysis by a method achieving these
DLs [e.g., EPA Method 8260B with selective ion method (SIM),
TO-14A, TO-15] may be required. Use of these methods should
comply with the QA/QC requirements as specified in Section
2.7.1.

F. For results with a high DL reported (e.g., due to matrix interference
or dilution), the laboratory should provide a written explanation.
Re-sampling and analyses may be required at the appropriate DL
for a specific compound.

2.7.4 Sample Handling: Exposure to light, changes in temperature and
pressure will accelerate sample degradation. To protect sample
integrity:

A Soil gas samples should not be chilled;

B. Soil gas samples should not be subjected to changes in ambient
pressure. Shipping of sample containers by air should be avoided;
and

C. If condensation is observed in the sample container, the sample
should be discarded and a new sample should be collected.
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2.7.5 Holding Time: All soil gas samples (e.g., samples of VOCs, methane,
fixed gases, or biogenic gases), with the exception of hydrogen sulfide
samples, should be analyzed within 30 minutes by an on-site mobile
laboratory. Hydrogen sulfide samples should be analyzed as
specified in Section 2.7.9.B.2. Under the following conditions, holding
times may be extended and analyses performed off-site:

A. Soil gas samples collected in glass bulbs with surrogates added
within 15 minutes of collection may be analyzed within 4 hours
after collection;

B. Soil gas samples collected in Summa™ canisters may be
analyzed within 72 hours after collection; and

C. Methane samples may be analyzed as specified in Section
2.7.9.A.2.

2.7.6 Analytical Methods

A. VOC Samples: All VOC samples should be analyzed using only a
Gas Chromatograph/Mass Spectrometer (GC/MS) method (e.g.,
EPA Method 8260B, used for analysis of soil gas samples, EPA
Method TO-14A or TO-15, or equivalent), except at well-
characterized sites (e.g., VOCs are known to be present and
confirmed based on previous GC/MS analyses). A non-GC/MS
method (e.g., EPA Method 8021 B, used for analysis of soil gas
samples) may be used only for routine monitoring of VOC
contamination at well-characterized sites.

If during routine monitoring, new VOC(s) were detected by a non-
GC/MS method, then at least 10 percent of the samples with each
newly identified VOC should be confirmed by a GC/MS method.
Thereafter, routine monitoring can resume with the non-GC/MS
method, including the new analyte(s).

B. Methane and Hydrogen Sulfide Samples: These gas samples
should be analyzed using methods specified in Section 2.7.9.

2.7.7 Auto samplers may be used if:

A. One (1) sample is introduced at a time;

B. The sample vials are gas-tight and never opened after the sample
is added;

C. Proper holding times are maintained (see Section 2.7.5); and

D. All samples are secured and under proper custody.
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2.7.8 Target Compounds

A. VOCs

1. ASGI-Targeted Compounds: The ASGI (dated February 25,
1997) includes 23 primary and four (4) other target VOCs. All
quantifiable results should be reported.

2. Others: The estimated results of all Tentatively Identified
Compounds [TICs]) or non-AGSMargeted compounds
detected should be included in the report. If TICs or non-ASGl-
targeted compounds are identified, contact the Agency to
determine whether additional action is required (e.g., running
additional standards to quantify TICs or non-ASGI compounds)
and whether the use of these estimated data for risk evaluation
is appropriate.

B. Leak Check Compounds: All quantifiable results should be
reported as specified in Section 2.4.4.E.

C. Specific Compounds: Based on the site history and conditions,
analyses for specific compounds may be required by the Agency
staff. Examples include:

1. In areas where USTs or fuel pipelines are identified, soil gas
samples should be analyzed for oxygenated compounds [e.g.,
methyl tertiary butyl ether (MTBE), ethyl tertiary butyl ether
(ETBE), di-isopropyl ether (DPE), tertiary amyl methyl ether
(TAME), tertiary butyl alcohol (TBA), and ethanol];

2. At oilfield sites where semi-VOCs or Total Petroleum
Hydrocarbons (TPHs) are detected in the soil gas samples,
fixed and biogenic gas (Oj, CO2, and CHt) data should be
obtained using a Thermal-Conductivity Detector (TCD) or a
hand-held instrument;

3. At petroleum contaminated sites (including oilfields), dairies,
wetlands, landfills or other sites where the presence of
methane and/or hydrogen sulfide is suspected, soil gas
samples should be analyzed for methane and/or hydrogen
sulfide;

4. At sites where use of chlorinated solvents with 1,4-dioxane is
suspected or known to exist, soil gas samples may be
analyzed for 1,4-dioxane with a detection limit of 1 ng/L; or

5. See Section 2.7.9.A.4 below.
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2.7.9 Methane and Hydrogen Sulfide Sampling Programs: If the presence of
methane and/or hydrogen sulfide is suspected, they should also be included
in the analytical plan. After evaluating the initial soil gas data, the Agency may
recommend that testing for methane or hydrogen sulfide cease.

A Methane Sampling Program: Methane samples may be analyzed
by a GC using modified EPA Method 8015B, EPA Method TO-3, or
ASTM 3416M (EPA 3C), or by an appropriate hand-held instrument
(e.g., Land Tech Gas Analyzer GA-90, Gas Emissions Monitor
GEM-500, GEM-2000).

1. Detection Limit: The DL for methane analysis should not
exceed 500 parts per million by volume (ppmv).

2. Methane Sample Containers: In addition to the gas-tight
sample containers previously specified in Section 2.6.1,
Tedlar™ bags may be used for collection of methane samples
with a holding time of no more than 24 hours.

3. Methane Screening Level: When methane is detected at 1,000
ppmv or more, additional sampling and/or further investigation
is recommended to identify the source(s).

4. At sites where methane is investigated and detected at a level
of 5,000 ppmv or more, fixed and biogenic gas (Cs, COa, and
CHi) data should be obtained using a Thermal-Conductivity
Detector (TCD) or a hand-held instrument.

5. To determine that the area is pressurized by migration of
gases, pressure readings of each sampling tube system
should be recorded in the field logs and reported along with the
methane concentration.

6. Special GC Reguirements: The GC method requires
calibration curves for analytes such as methane since it is not
a normal target analyte for such an analytical method.

7. Special Hand-Held Instruments Requirements: Hand-held
instruments should be calibrated in accordance with the
manufacture's instructions. When a hand-held instrument is
used to analyze methane samples, the Agency recommends
that at least 10 percent of all positive methane samples (e.g.,
more than 5,000 ppmv), rounded to the nearest whole number,
be confirmed by another hand-held instrument (different unit or
brand) or by a GC method.

B. Hvdrooen Sulfide Sampling Program: Hydrogen sulfide may be
analyzed by a GC using the South Coast Air Quality Management
District (SCAQMD) Method 307-91 or EPA Method 16, or by an
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appropriate hand-held instrument (e.g., LTX-310 calibrated for
hydrogen sulfide or Jerome 631-X).

1. Detection Limit: The DL should be equal to or less than 0.5
ppmv or be sensitive enough to allow for a modeled ambient air
concentration (at least one microgram per cubic meter) at the
soil surface.

2. Holding Time: Hydrogen sulfide samples should be extracted
directly into a hand-held analyzer within 30 minutes of
collection to minimize the risk of losing the hydrogen sulfide
due to reaction with active surfaces. If a hand-held instrument
is not used, hydrogen sulfide samples should be analyzed as
below:

a. Within 30 minutes of collection, using the GC procedures;
or

b. Within 24 hours of collection, if a surrogate is added to the
samples, or 100 percent duplicate samples are collected.

3. Sample Containers: The following sample containers are
recommended:

a. Minimum one (1) liter black Tedlar™ bag fitted with
polypropylene valves or the equivalent;

b. 100-ml gas-tight syringe fitted with an inert valve and
wrapped in aluminum foil;

c. Gas-tight glass bulb wrapped in aluminum foil; or

d. Glass-lined or silicon coated Summa™ canister.

4. Precautions

a. Since hydrogen sulfide is extremely unstable in the
presence of oxygen and moisture, contact of hydrogen
sulfide samples with them should be avoided.

b. Due to the high reactivity of hydrogen sulfide gas, contact of
hydrogen sulfide samples with metallic or other non-passive
surfaces should be avoided during sample collection,
storage and analysis.

c. Care must be taken so that GC components do not react
with the sample. Typically glass-lined injection ports and
Teflon™ tube packed columns are used to avoid loss of
hydrogen sutfide due to reaction with active surfaces.
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3.0 SOIL PARAMETERS

If the soil gas data will be used in a health risk assessment, an estimation of the
indoor air concentration should be performed using soil gas data with an Agency
approved or modified predictable indoor air model. Default values of input
parameters may be used in accordance with the approved indoor air modeling
guidance and in consultation with Agency staff. If default values are not used, site-
specific soil parameters should be obtained as discussed below.

To assess health risk, indoor air quality, the threat of groundwater contamination
from VOCs, or to evaluate the effectiveness of a proposed remedial technology, the
following soil matrix parameters should be obtained from a minimum of three (3)
sample locations (at depths* corresponding to or associated with the detected
VOCs) for each soil type in association with the soil gas investigation:

3.1 Soil description performed and presented in accordance with the Unified Soil
Classification System (USCS);

3.2 Density;

3.3 Organic carbon content of the soil** (by the Walkee Black Method);

3.4 Soil moisture;

3.5 Effective permeability***;

3.6 Porosity; and

3.7 Grain size distribution analysis (curve) and evaluation of fine-grained soil
content (by wet sieve analysis and any supplementary methods as
necessary) to determine the percent clay, silt and sand. (The grain size
distribution analysis will be used to classify the soil in accordance with the
U. S. Soil Conservation Service [SCS] soil type, which is the same as the
U. S. Department of Agriculture soil type.)

* Samples may be collected from proposed depths at the continuously cored boring.
** This input parameter is required for soil matrix VOC samples only. This parameter sample

should not be collected from an impacted area.
*" As an alternative, the measurements of saturated hydraulic conductivity may be used to estimate

vapor permeability.

4.0 REFERENCES
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Reapproved 2001; website http://www.astm.org
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Figures - Soil Gas Probe Emplacement Methods

Figure 1 - Permanent/Semi-oermanent Gas
Probe Construction Diagram

Figure 2- Multi-depth Gas Probe
Construction Diagram
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1.4 Project/Task Organization

Key project personnel and their corresponding responsibilities are listed below.

Name

Ms. Nadia Hollan

Mr. Stephen A. Smith, R.G.

Mr. Stephen E. Speyer,
Ph.D., P.G.

Mr. Stephen E. Speyer,
Ph.D., P.G.

> Mr. Blayne Hartman

> Mr. Scott Johnson

> Frank E. Martinez

> Greg Jones

Project Title/Responsibility

Remedial Project Manager

Project Manager

QA Officer

Field/Sampling Leader

On-Site Laboratory
Manager/Leader

Soil-Gas Sampling
Contractor/Leader

Fixed-Base Laboratory/QA
Manager

Drilling Contractor/Manager

Affiliation

USEPA

Smith Consultants

Speyer & Associates, P.C.

Speyer & Associates, P.C.

H&P Mobile Geochemistry

Johnson Environmental
Technologies

Aerotech Environmental
Laboratories (AEL)

Geomechanics Southwest

*• Identifies the organizational responsibility of Contractor to Consultant. Lines of Communication and
Responsibility tier upward through the Table to the USEPA; i.e., all contractors are responsible to the
Sampling Leader/QA Officer (Mr. Stephen E. Speyer) who, in turn, is responsible to the Project Manager
(Mr. Stephen A. Smith), who, ultimately, is responsible to the data end user, the USEPA (Ms. Nadia
Hollan).

The PAMCO/WAMCO3 RI/FS work is divided into two phases of activities; Phase 1
consists of a soil-gas survey, Phase 2 is based on the findings of Phase 1 and includes a
single borehole that will be drilled for soil sampling.

All project activities are to be coordinated through Stephen A. Smith, R.G. (Smith
Consultants). Speyer & Associates, P.C. is retained to oversee the compilation and
application of analytical data in accordance with the objectives of the project. All reports
will be prepared by Smith Consultants. All samples are to be collected, handled, and
analyzed in accordance with the appropriate EPA Methodology. All analytical data are to

a As explained in the Research Report, PAMCO/WAMCO is used as a reference to all the businesses that formerly
operated a machine shop at the site, including (1) Phoenix Automatic Machine Products Company, (2) Western
Automatic Machining Company (a wholly-owned subsidiary of Phoenix Manufacturing, Inc.), (3) Western
Automatic Machining, and (4) WAMPCO
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be managed in accordance with this QAPP, and, as appropriate, validated pursuant to
appropriate EPA guidance documents in order to ensure that adequate quality control and
assurance measures are instituted.

Phase 1 analytical data are to be utilized to evaluate the concentration and distribution of
any specific halogenated solvents in subsurface soils beneath the former PAMCO/WAMCO
machine shop (the "Site"). Soil vapor data are to be compiled in a manner that facilitates
the preparation of a statistically defensible evaluation (see Sections 1.7.2, 1.7.4, and 2.1).
These data are, then, to be used to assist in the placement of a confirmation borehole that
will be drilled and sampled during Phase 2. This borehole is to be sampled at 5- and 10-
foot intervals from surface to total depth of either 60 or 90 feet,b depending on the results of
Phase 1. These data will be compared to the data generated from the soil-gas survey and
will be used to prepare a final report.

Data from these two phases of work are to be used to meet the objectives of the RI/FS as
stated in the RI/FS WorkPlan (see Objectives of the RI/FS)

1.5 Problem Definition/Background

The former PAMCO/WAMCO Site (i.e., "the Site"), currently occupied by the Baker Metal
Products, is located within OU3 of the Motorola 52nd Street Superfund Site, an area that is
under investigation by the USEPA Region IX. The USEPA believes that the Site is, or may
have been, a source of groundwater contamination. Consequently, the USEPA has
requested that PAMCO/WAMCO complete a Remedial Investigation/Feasibility Study
(RI/FS), and, in the event that a source (past or present) is discovered, formulate a
corrective action.

Analytical data pursuant to this Site investigation have been compiled since 1986 by the
Arizona Department of Environmental Quality (ADEQ) and its predecessor agency,
Arizona Department of Health Services (ADHS). These data provide snap-shot
perspectives on selected areas of the Site. Two chemicals of concern (COCs) have been
detected during these on-site investigations, namely: tetrachloroethylene (PCE) and
trichloroethylene (TCE).

1.6 Project/Task Description

A comprehensive statement of planned work activities, including task descriptions, is
presented in the RI/FS Work Plan to which this QAPP is appended. An abbreviated
treatment is presented in the sections that follow.

b 90 feet is the estimated depth of the water table. The deepest sample will be collected no deeper than 2 feet above
the current depth of the water table as estimated from water level measurements from nearby wells at the time of
sampling.
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1.6.1 General Overview of Project.

This investigation is designed to provide an integrated dataset that can be used to meet
project objectives as identified in the RI/FS WorkPlan. Activities are summarized below.

The Site is to be cleared utilizing Blue Stake and a private, independent locator service
prior to commencing any subsurface investigation. A grid consisting of 24 samples will be
used to define the distribution of VOC vapor in subsurface soils. The location of the
sample grid is based on the potential distribution of source materials for the chemicals of
concern (COCs). Each sample node is to be located and marked on the Site ground surface,
and an at-scale design drawing will be prepared prior to beginning work.

Each of the 24 soil-vapor samples is to be collected using a geoprobe-type direct-push drill
rig. Each soil-gas sample is to consist of an equivalent volume of vapor that has been
collected at a prescribed depth below ground surface. Soil-gas samples are to be promptly
delivered to an on-site mobile laboratory for analysis in accordance with modified EPA
Method 8260B.

Sample results are to be used to prepare a statistically valid, scientifically defensible
isoconcentration contour plot for each COC that is detected (see Section 2.10). These data,
in turn, are to be utilized in the selection of a soil boring location. A single boring is to be
advanced using a percussion hammer drill rig. If no COCs are detected in the vadose zone,
the boring will be drilled to a depth of 60 feet, and seven discrete soil samples are to be
collected at 5-feet, 10 feet, and at 10-foot intervals thereafter to total depth of this borehole.
If COCs are detected in soil-gas samples, then the boring will be drilled to 90 feet and 10
samples will be collected.0 Soil samples are to be collected using an appropriately
decontaminated split-barrel drive sampler, equipped with fresh brass sleeves. Soil sample
aliquots are to be collected with an Encore sampler in accordance with EPA Method 5035.
Three Encore cartridges will be collected at each sample interval to ensure that sufficient
sample is available for analysis. And, at the depth where MS/MSD samples will be
analyzed, nine Encore cartridges will be collected. Sealed samplers are to be labeled and
placed in a cooler with wet ice pending transportation to a fixed laboratory facility. Each
soil sample is to be analyzed for COC concentrations in accordance with EPA Method
8260B.

Below a depth of 10 to 15 feet, some soils beneath the Site consist of coarse-grained
materials that are typically difficult to sample for purposes of measuring chemical
concentrations of COCs. Therefore, some sampling may be opportunistic, as outlined in the
Work Plan.

: Number of samples does not include duplicates. One duplicate sample will be collected.
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1.6.2 Project Timetable

Activity

1. Field Preparation for
Phase I Activities
• Confirm Grid
• Locate Nodes
• Blue Stake/Locator

2. Soil-Gas Survey
• Collect Vapor Samples
• Analyze Vapor

Samples
3. Submittal & Approval of

Soil-Gas Technical
Memorandum
• Submission to USEPA
• Review by USEPA
• Approval &

Authorization
4. Field Preparation for

Phase II Activities
• Confirm Location of

Soil Borehole.
• Blue Stake/Locator

5. Drilling & Soil Sampling
• Collect Soil Samples
• Analyze Soil Samples

6. Submit Draft RI/FS
Report
• Submit Draft RI/FS

Report to USEPA
• Review by USEPA

Projected Start

14 Days following approval and
authorization of RI/FS Work Plan.

20 days following approval and
authorization of RI/FS Work Plan.

45 days following approval and
authorization of RI/FS Work Plan.

10 days following approval of Soil-
Gas Technical Memorandum.

20 days following approval of Soil-
Gas Technical Memorandum.

60 days following approval of Soil-
Gas Technical Memorandum.

Anticipated Duration

6 days

10 days (actual sample collection is
anticipated to take 1 to 2 days.)

To be determined. (The USEPA
has informed BDR Liquidating that
it cannot commit to a review
schedule.)

10 days

15 days
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1.7 Quality Objectives and Criteria

Data Quality Objectives (DQOs) and criteria are developed in conformance with the "EPA
Guidance for Data Quality Objectives Process" (EPA/QA-G-4; 2000), and the "EPA
Requirements for Quality Assurance Project Plans" (EPA QA/R-5; 2001).

The overall project quality objective is to provide valid data of known and documented
quality for the soil-gas and soil samples collected for comparison to the potential site
screening levels (Table 1, RI/FS Work Plan). Sample results will not be aggregated. Steps
in the DQO process are summarized below.

State the Problem (DQO, Step 1)

The USEPA believes that more data are needed to evaluate whether concentrations of
COCs in soil exceed potential screening levels (Table 1, RI/FS WorkPlan).

Identify the Decisions to be Made (DQO, Step 2)

The decision statement for the proposed scope of work is: Do concentrations of COCs in
soil or soil-gas exceed potential screening levels (Table 1, RI/FS Work Plan)!

The only decision to be made after resolving this question is whether to recommend further
investigation or to recommend no further action.

Identify Inputs to the Decision (DQO, Step 3)

Inputs to the decision include potential site screening levels from the USEPA (Table 1,
RI/FS Work Plan) and data from the soil-gas and soil sampling. A series of 24 soil-vapor
samples are to be collected from specific sample nodes located on an approximately equi-
dimensional grid across the open lot which occupies the southern half of the Site; i.e., six
rows north to south, and four rows east to west. In addition, three field duplicates (i.e., 10
percent of the sample population) are to be collected from a random selection of nodes in
order to assess sampling and analysis precision. These vapor samples are to be analyzed at
an on-site laboratory in accordance with a modified EPA Method 8260B.d The
concentrations of COCs (CA, 1,1-DCA, 1,2-DCA, 1,1-DCE, cis- and trans-1,2-DCE, PCE,
1,1,1-TCA, 1,1,2-TCA, TCE, and CE) are to be determined. Although 1,4-dioxane is
recognized as a COC in the Motorola OU3 investigation, it is understood that 1,4-dioxane
was likely used as a stabilizer for TCA, which has not been detected at the Site. As
indicated in the RI/FS Work Plan, PCE and TCE are the only solvents that have been

d Confirmation duplicate soil-gas samples will be analyzed in a fixed-base, off-site laboratory using USEPA Method
TO-15.
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detected at the Site. In the event that TCA is identified in soil-gas samples, the possible
analysis of 1,4-dioxane in soil samples will be revisited in consultation with the USEPA.

Define the Boundaries of the Investigation (DQO, Step 4)

Data Populations. The following media are of interest to the objectives of the Work Plan:

1. Soil-Gas (chemical data).

2. On-Site Soils (chemical data).

Spatial Boundary. The horizontal spatial boundaries of this RI/FS are defined as the
property boundaries; specifically the southern half of the property as discussed in the Work
Plan. The vertical boundary is the depth of the vadose zone (60 feet at the time
PAMCO/WAMCO ceased operations and 90 feet at the present time).

Temporal Boundaries. Data to be collected during the course of this Work Plan are to be
collected over a period of approximately 30 to 60 days and effectively represent a point in
time. Time trends will not be evaluated.

Scale of Decision-Making. The decision-making unit for purposes of Phase 1 of this
investigation are the individual soil-gas samples. Similarly, the decision-making unit for
purposes of Phase 2 activities are the discrete soil samples. All decisions which are to be
made regarding the horizontal and/or vertical distribution of COCs are to be based on these
units. Sample results will not be aggregated.

Practical Constraints on Data Collection. Practical constraints on the acquisition of usable
data consist of factors that limit the availability of data, including;

1. Vapor permeability of subsurface vadose units; i.e., affects availability and recovery
of vapor samples adequate for analysis.

2. Sampler refusal in gravelly and cobbly soil; affects ability to recover adequate,
discrete soil samples for purposes of analysis. Gravel and cobbles are not likely to
obviate the collection of soil-gas samples; however, they could force collection at
shallower depths than the 10- to 15-foot depths that are planned.

3. Limitations imposed by the analytical methodology applied; it is not practical to
measure concentrations of 1,4-dioxane in soil-gas or soil media.
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Develop a Decision Rule (DQO, Step 5)

The purpose of the Decision Rule is to develop a reasonable and applicable "if/then" logic
statement that defines the conditions under which the decision-maker would choose an
alternative action.

The following activities are necessary to develop an effective Decision Rule:

1. Specify the statistical parameter that characterizes the population.

2. Specify the risk-based screening criteria for the Decision.

Statistical Parameter that Characterizes the Population. For Phase 1, the population consists
of 24 soil-gas data, analyzed for the full range of COCs that can be quantified by the mobile
laboratory using modified EPA Method 8260B. These data are to be plotted in contour,
according to specific COC, such that patterns, if present, may be recognized (see Section
2.10). Manual contouring may be implemented and supplemented with a statistically
derived contour plot. Characterizing the population with a single statistical parameter is not
feasible.

A data population for Phase 2 work activities will consist of a vertical series of soil quality
data from ground surface to the aquifer at 5- to 10-foot intervals to a depth of 60 or 90 feet.
A spatial trend analysis, consisting of analytical data plotted against vertical depth will be
utilized to visualize the distribution of COCs in subsurface media. Characterizing the
population with a single statistical parameter is not feasible.

Specify Risk-Based Screening Criteria. Potential site screening levels (Table 1, RI/FS
Work Plan) will be used for risk-based screening criteria. All samples (soil-gas and soil)
will be analyzed to determine the concentration of COCs; soils are to be analyzed in
accordance with EPA Method 8260B, and soil-gas samples are to be analyzed in
accordance with Method 8260B. (Soil samples will be collected in accordance with EPA
Method 5035.)

The decision rules for this investigation are:

o Decision Rule 1. If the true value of a COC concentration detected in soil-gas or
soil is determined to exceed a Potential Site Screening Level (Table 1, RI/FS
Work Plan) then the need for further investigation will be evaluated. Such further
investigation may include additional soil sampling to more accurately delineate
the vertical or horizontal extent, and/or other characterization work activities.
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o Decision Rule 2. If the true value of a COC concentration detected in soil-gas or
soil is determined to not exceed a Potential Site Screening Level (Table 1, RI/FS
Work Plan), then the soils will be considered to be not impacted, and no further
actions will be considered.

Specify Limits on Decision Errors (DQO, Step 6)

The purpose of this step is to specify the limits on decision errors in order to establish
performance goals related to the control of uncertainty in the decision-making process.

For purposes of this investigation we assume that the null hypothesis, that is the hypothesis
that is to be proven correct or incorrect, is that soil-gas and soil sample results will not
exceed Soil Screening Levels for all COCs. The alternative hypothesis is that on-site
concentrations of the COCs do exceed screening levels.

Calculating the statistical parameters necessary to evaluate the probability of Type I and
Type II errors is infeasible with the type of data being collected for this scope of work.
Sample results are not being aggregated. However, it is possible to define a gray area,
representing the range of possible concentrations that bracket the screening level and where
uncertainty exists as to whether the true concentrations of the chemical in question are
above or below the screening level. For the purposes of this scope of work, the gray area
will be defined as the minimum detectable difference for each analyte as established by the
precision of laboratory control samples (LCSs) for each laboratory. LCS precision values
by analyte for soil and soil gas are identified in the following table. Results in the gray area
will not be considered to exceed screening levels without corroborating evidence, which
may consist of results from nearby samples or results from additional samples that may be
collected during any subsequent investigation.

Optimize the Design for Obtaining the Data (DQO, Step 7)

The sampling design for soil gas has been selected to provide complete coverage of the
only part of the Site where releases of COCs may have occurred. Soil-gas samples will be
spaced on a 30-foot grid, which is well within the accepted industry standard. Soil samples
will be collected at 5- and 10-foot intervals below the ground surface at a boring location
that will be selected in consultation with the USEPA after soil-gas results are reviewed. If a
single soil-gas "hot spot" is identified, it would be the probable location of the boring.

1.7.1 Data Precision, Accuracy, Measurement Range

Precision, accuracy, and measurement ranges from the laboratories that will be used on this
project area summarized in the following table.
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Matrix

Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas

Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas

Matrix

Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas

Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas
Soil-Gas

Soil-Gas

Matrix

Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil

Soil

Parameter

Chloroethane
1,1-Dichlorocthane
1 ,2-Dichloroethane
1 ,1 -Dichloroethylcnc
cis-1, 2-Dichlorocthylene
trans- 1,2-
Dichlorocthylcnc
Tetrachloroethylcne
1,1,1 -Trichloroethane
1 , 1 ,2-TrichIorocthanc
Trichloroethylcnc
Chloroethylcne (Vinyl
Chloride)

Parameter

Chloroethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1 ,1 -Dichloroethylenc
cis- 1 ,2-Dichloroethylcne
trans- 1,2-
Dichloroethylcne
Tetrachloroethylene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethylcne
Chloroethylene (Vinyl
Chloride)
Difluorocthane (leak
detection only)

Parameter

Chloroethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethanc
1 , 1 -Dichloroethylene
cis- 1 ,2-Dichloroethylene
trans- 1,2-
Dichloroethylene
Tetrachloroethylene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethylcnc
Chloroethylene (Vinyl
Chloride)
1 ,4-Dioxanc

Analytical
Method

TO-15
TO-15
TO-15
TO-15
TO-15
TO-15

TO-15
TO-15
TO-15
TO-15
TO-15

Analytical
Method

8260B
8260B
8260B
8260B
8260B
8260B

8260B
8260B
8260B
8260B
8260B

8260B

Analytical
Method

8260B
8260B
8260B
8260B
8260B
8260B

8260B
8260B
8260B
8260B
8260B

8260B

PQL
(ppbv)

0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

PQL
(ug/L)

0.1
0.1
0.
0.
0.
0.

0.
0.
0.
0.
0.1

NA

PQL
(ppm)

0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005

0.250
(reporting

limit)

MDL (ppbv
except as

noted)
0.167018
0.131749
0.139045
0.167299
0.127577
0.130854

0.178587
0.157897
0.149007
0.153822
0.149007

MDL (ug/L)

0.04
0.02
0.03
0.04
0.02
0.03

0.02
0.04
0.06
0.03
0.03

10 ug/L

MDL (ppm)

0.0026
0.00076
0.00073
0.0012
0.00089
0.00091

0.00061
0.00080
0.0029
0.00060
0.0016

0.125

MS/MSD
(%)

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

MS/MSD

(%)

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

MS/MSD
(%)

66-126
78-121
79-127
74-121
80-120
80-120

79-120
80-123
80-124
80-121
74-128

72-125

LCS
(%)

65-135
65-135
65-135
65-135
65-135
65-135

65-135
65-135
65-135
65-135
65-135

LCS
(%)

65-135
65-135
65-135
65-135
65-135
65-135

65-135
65-135
65-135
65-135
65-135

NA

LCS
(%)

66-126
78-121
79-127
74-121
80-120
80-120

79-120
80-123
80-124
80-121
74-128

72-125

RPD
(%)

25
25
25
25
25
25

25
25
25
25
25

RPD
(%)

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

RPD
(%)

33
22
17
24
18
21

16
16
21
18
26

48

Measurement
Range (UQL)

(ppbv)
50
50
50
50
50
50

50
50
50
50
50

Measurement
Range (UQL)

(ug/L)
50
50

,_ 50
50
50
50

50
50
50

u_ 50

50

NA

Measurement
Range (UQL)

(ppm)
500
500
500
500
500
500

500
500
500
500
500

NA
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Soil-gas samples are to be analyzed in accordance with Method 8260B at an on-site
laboratory facility; duplicate soil-gas samples are to be sent off-site to a fixed base lab and
analyzed according to Method TO-15 (EL; see Attachment B-l). Soil samples are to be
sent off-site to a fixed base laboratory and analyzed for VOCs in accordance with Method
8260B (STL; see Attachments B-2, and B-3).

For soil-gas field duplicates, sample precision will also be evaluated on the basis of RPD
between duplicate samples. A standard +/- 75 percent will be considered acceptable. Field
duplicate samples are not necessary to the project objective, which is to derive information
concerning the vertical distribution of COCs based on the location of the highest soil-gas
concentration. Therefore, no precision standard will be applied to the analysis of field
duplicates of soil samples.

1.7.2 Data Representativeness

Two phases of investigation are anticipated. Each Phase of work will generate data that
implicitly represent aspects of the distribution of contaminants beneath the Site. The
representativeness of these data is critical to the adequacy of the Work Plan, and bears
directly on the DQOs.

The RI/FS Work Plan includes provisions for comprehensive assessment of the open lot,
which occupies the southern half of the Property. The Work Plan anticipates that 100
percent (%) of the soil-gas samples identified on a 24-node sample grid, with a nodal
separation of approximately 30 feet, will be collected and analyzed. It is reasonable to
presume, on the basis of sampling methodology and prospective source of contamination,
that these samples would be auto-correlated and, therefore, should present analytical results
that are appropriate for statistical treatment.

Laboratory SOPs are implemented in order to ensure that the results from sample aliquots
are adequately representative of the sample whole (see Attachments A-2, B-l, and B-2).
Data representativeness derives from appropriate sample handling and management from
the point of collection through aliquot extraction at the laboratory.

1.7.3 Data Comparability

Data generated during the course of this Work Plan are not intended for comparison to
other, previously generated analytical data.

Soil-gas and discrete soil samples are to be handled in a manner consistent with standard
industry practice, agency guidelines, and best management practices. The Field Sampling
Plan (FSP), which is presented as Appendix A to the RI/FS Work Plan, includes specific

Page 15 of 38



APPENDIX B. QUALITY ASSURANCE PROJECT PLAN (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

procedures and protocols pertaining to the collection, preservation, containerization,
transportation, and delivery of samples.

1.7.4 Data Completeness

The analytical data completeness objective for this work plan is 90 percent for soil and for
soil-gas samples. For field completeness, the objective reflects what are expected to be
difficult field sampling conditions in cobbly and gravelly soil: 70 percent for soil and 83
percent for soil-gas samples.

Matrix

Soil Gas

Soil

No. Valid Samples Collected

No less than 20 out of 24

No less than 5 out of 7 or 7 out of 10,
depending on final borehole depth

No. Valid Samples Analyzed
(excluding blanks and

duplicates)

No less than 90 percent of valid
samples collected

No less than 90 percent of valid
samples collected

In the event that specific data gaps or anomalies are recognized on the basis of lab-
generated data, immediate field decisions will be made in order to maximize confidence.
Such anomalies or data gaps may include, but are not necessarily limited to, (1) inability to
obtain useable data due to matrix interference factors, (2) data do not reflect anticipated or
reasonably predicted trends or patterns, and (3) unexplained variability among soil-gas field
duplicate samples.

Field decisions designed to correct for these anomalies or otherwise increase data
confidence may include, but are not necessarily limited to, additional duplicative sampling
and analysis to confirm anomalous data, additional sample nodes to be located in
intervening areas where anomalous or absent data make pattern recognition difficult, and/or
additional sample nodes in an expanded grid area in order to confirm boundary
irregularities.
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1.8 Special Training/Certification

The RI/FS Work Plan includes activities that assume a certain training and level of
expertise. All sampling activities will be supervised by personnel appropriately trained to
recognize, understand, and safely work in hazardous and potentially hazardous, chemical
settings.

In addition, the Scope of Work anticipates that persons, such as Professional Registered
Geologists, who are knowledgeable in the distribution and fractionation of volatile organic
compounds in natural media, will oversee sampling activities, and be involved in the
reduction and evaluation of analytical data.

Type of Training

40-Hour HAZWOPER Health & Safety Training [SES]

8-Hour HAZWOPER Refresher Training [SES]

Professional Registered Geologist [SAS, SES]

Frequency of Training/Certification

Once; providing annual refresher training.

I/year

Once; providing periodic renewal.

SAS - Stephen A. Smith, R.G.
SES - Stephen E. Speyer, Ph.D., P.G.

1.9 Documents and Records

This QAPP is appended to the RI/FS Work Plan, and, as such, is subject to review and
approval by the USEPA. At such time as the USEPA approves and, by signature,
authorizes the Work Plan, this QAPP is likewise implemented. All preceding, Draft
versions of the Work Plan, including QAPP, will be properly disposed.

1.9.1 Data Report Package for Soil-Gas Samples

• Case Narrative, including any laboratory qualifiers, as appropriate.
• Analytical Report:

1. Sample Identification.
2. Date/Time Sample Collected.
3. Date Sample Analyzed.
4. Analytical Results, including Units, and Reporting Limits.

• QC Summary Report:
1. Log records for all calibration curves (initial, and, as warranted, daily mid-point

curves).
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2. Determination of percent relative standard deviation (%RSD; for calibration
curve).

3. Duplicate sample analyses and determination of relative percent difference
(RPD).

• Chain-of-Custody Documentation.
• Copy of Laboratory Data Logs [see H&P Mobile Geochemistry SOP; Attachment A-2

to Appendix A (Sampling & Analysis Plan - Field Sampling Plan)].
• All soil-gas data for duplicate samples are to be obtained directly from the fixed-base

laboratory in electronic format.

1.9.2 Data Report Packages for Soil Samples

• Case Narrative, including any Data Qualifiers, as appropriate.
• Analytical Report:

1. Sample Identification.
2. Date/Time Sample Collected.
3. Sample Location (geographic & stratigraphic).
4. Date Sample Analyzed.
5. Analytical Results, including Units, and Reporting Limits.

• Analytical QC Summary Report, as detailed in Attachments B-l and B-2 of this
Appendix.

• Chain-of-Custody Documentation.
• All soil data are to be obtained directly from the fixed-base laboratory in electronic

format.

1.9.3 Records, Documents & Reports

• Soil-Gas Survey Data installed into Contouring Algorithm/Program.
• Contour Model Results, with applicable significance statistics.
• Historic analytical data for soil samples from the Site.
• Tabulated Groundwater Quality data from up-gradient and down-gradient monitoring

wells (compiled by others).
• All data generated during the course of this RI/FS Work Plan are to be retained for a

period not less than seven years, or as long as deemed appropriate by the governing
agency.

1.9.4 Reports to be Generated

• Draft Soil-Gas Technical Memorandum; to be presented to USEPA for review.
• Final Soil-Gas Technical Memorandum, with recommendation for soil boring

location.
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• Draft RI/FS Report; to be presented to USEPA for review.
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2.0 DATA GENERATION AND ACQUISITION

2.1 Sampling Process Design

2.1.1 Rationale for Selection of Sampling Sites.

Two types of samples are to be collected during the course of this investigation. Separate
sampling strategies and protocols are developed for these sample types.

2.1.2 Phase I. Soil-Gas Survey Samples.

Soil-gas sample locations are distributed approximately equidistant across a 30-foot
rectilinear grid. The grid is superimposed on the southern open lot area of the Site;
approximately the southern margin of the facility building to the southern margin of the
property, which fronts on East Madison Street. There are four rows of grid nodes across the
property, east to west, and six rows of nodes along the north to south axis of the Site; for a
total of 24 sample locations. A rectilinear sample grid is standard practice for assessing the
distribution of contaminants in soil vapor in an area where the most recent soil sampling,
conducted by the ADEQ, found no detectable concentrations of COCs.

Each vapor sample is to be collected from a depth of approximately 10 to 15 feet below
ground surface (bgs). This depth is optimal given the data objectives, and the overall
purpose of the investigation. Coarse soils (e.g., cobbles) that cannot be penetrated by the
geoprobe equipment that will be used for soil-vapor sampling are present at a depth of
approximately 10 to 15 feet bgs, and continue more or less undifferentiated to the water
table. The Site surface is covered by asphalt and/or concrete, which provides sufficient
safeguard against dilution of the vapor sample due to short-circuiting to ambient surface air,
and ensures adequate vacuum against which the vapor sample may be drawn into the
syringe receptor.

2.1.3 Phase II. Soil Samples.

A borehole location is to be selected on the basis of the results of the soil-gas survey. This
location is to be identified in the Soil-Gas Technical Memorandum and presented to the
USEPA for approval. It is anticipated that the soil boring will be located in the area of
highest soil-gas COC concentration(s).

Discrete soil samples are to be collected at 5 and 10 feet bgs, and then at 10-foot intervals
to total depth. The borehole is to be sampled to the depth of the water table at the time that
the PAMCO/WAMCO facility discontinued operations in 1989; i.e., 60 feet bgs. In the
event that COCs are detected in soil samples collected from this interval, the borehole is to
be extended to a depth of approximately 90 feet bgs, or the current depth of the water table.
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Discrete soil samples are to be collected at 10 foot intervals to total depth (i.e., at 70, 80,
and 90 feet).

Discrete soil sample data is to be used to assess the distribution of COCs in soils between
surface and groundwater groundwater in an area of the Site where one or more COCs were
detected in soil-gas. In the event that none of the COCs is detected in any of the soil-gas
node locations, the borehole location may be in an area of suspected historical releases.
Any borehole location is to be selected in consultation with the USEPA.

2.1.4 Sample Design Logistics

Attribute

Physical

Chemical

Type of Sample/
Parameter

Discrete Soil

Soil-Gas

Discrete Soil

Number of Samples

7 or 10

24; 3 duplicate samples
(10%) for fixed lab
analysis for purposes of
Field QC.

7 or 10; 1 duplicate (10%)
for purposes of Field QC.

Sampling Frequency

10-foot intervals at selected
location; initial samples
collected at 5 feet and 1 0 feet
bgs.

30foot rectilinear grid across the
southern exposure of the Site
(open lot); see Work Plan Figure
2.

10-foot intervals beneath
selected location to a maximum
depth of 60 feet bgs; initial
samples collected at 5 feet, and
10 feet bgs.
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2.2 Sampling Method Requirements

Media/

Parameter

Sampling
Equipment

Sampling Method

Soil-Gas/COCs Hydraulically-
driven soil vapor
probe

[see Attachment A-3 to
Appendix A of the RI/FS
Work Plan; Soil Vapor
Standard Operating
Procedures Fulfilling CA-
EPA (DTSC) Soil Gas
Advisory]

Soil vapor is withdrawn from the end of the inert nylaflow tubing that runs from the
sampling tip to the surface using a 20 to 60 cubic centimeter (cc) gas-tight syringe
connected via an on-off valve (sec diagram). 10 percent (%) of the soil-gas samples will
be collected in duplicate for purposes of Field and Data QC (sec Sections 2.5.1 and 2.5.3,
respectively); duplicate samples will be determined by random process. These three
samples are to be collected into gas-tight Summa canisters for transport to a fixed-base
laboratory for analysis.

The probe tip and sampling tubing is nominally purged of three to five internal dead
volumes, or based upon a pre-detcrmincd purge volume established by a purge volume test
described below. A sample of in situ soil vapor is then withdrawn and immediately
transferred to the mobile lab for analysis within minutes of collection. The use of small
calibrated gas-tight syringes, each of which arc equipped with a syringe valve in order to
prevent loss of vapor during transport to the mobile lab, allows for careful monitoring of
purge and sample volumes. This procedure ensures adequate sample flow is obtained
without excessive pumping of air or introduction of surface air into the sample.

To minimize the potential for cross-contamination between sites, all external soil vapor
probe parts are wiped or washed cleaned of excess dirt and moisture with solvents or de-
ionized water as appropriate. The probe's internal nylaflow tubing is purged with clean air
between sampling locations or replaced as necessary. Sampling syringes (which are gas
tight) are flushed with clean air after each use or replaced.

Summa-type canisters for collection of duplicate samples will be cleaned prior to use in
accordance with Method TO-15 specifications. Sample components arc disassembled and
cleaned before the sampler is assembled. Nonmetallic parts are rinsed with HPLC grade
deionized water and dried in a vacuum oven at 50 degrees C. Typically, stainless steel
parts and fittings are cleaned by placing them in a beaker of mcthanol in an ultrasonic bath
for 15 minutes. This procedure is repeated with hexane as the solvent. The parts arc then
rinsed with HPLC grade deionized water and dried in a vacuum oven at 100 degrees C for
12 to 24 hours. Once the sampler is assembled, the entire system is purged with humid
zero air for 24 hours.

Section 2.3 details the steps that will be taken to ensure the integrity of the sampling train;
additional information is presented in Attachments A-l and A-2 to Appendix A of the
RI/FS Work Plan. These protocols are consistent with the procedures specified in CA-
EPA Soil-Gas Advisory (January 23, 2003); sec Attachments A-2 and A-3 to Appendix A
of the RI/FS Work Plan.

Soil/COCs Percussion drill
rig, equipped
with split-barrel
sampler

[sec Field Sampling Plan;
Appendix A]

Samples are to be recovered from target depths by driving a split-barrel sampler, equipped
with fresh brass sleeves, into undisturbed soils. It is anticipated that below the 10-foot
target depth sampling will be "opportunistic" due to sampler refusal. The sampler will be
refused on cobbles and the borehole is to be cautiously advanced until an appropriate fine-
grained horizon or stratum is encountered.

Three aliquots consisting of approximately 25 grams each are immediately collected from
this sleeve using an Encore sampler in accordance with EPA Method 5035. At the depth
selected for MS/MSD analysis, and additional six Encore cartridges will be collected. The
sealed Encore sampler cartridge is to be labeled with a unique sample identification
number, and the date/time collected. The sample is to be promptly placed in a cooler with
wet ice pending delivery to a fixed base laboratory for analysis.

The split-barrel sampler is to be decontaminated in a triple wash prior to the first sample,
and following each sampling event; i.e., Alconox™ wash, followed by double rinse in de-
ionized water.
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2.3 Sample Handling and Custody Procedures

Media/

Parameter

Sample Handling & Custody Procedures

Soil-Gas/COCs Gas-tight syringes or, in the case of duplicate samples to be delivered to a fixed laboratory for analysis, Summa
canisters, are connected to the end of the nylaflow tubing to the same three-way valve used with the syringe. A choke
is placed on the canister to ensure that the flow rate is no more than 200 ml/ per minute into the Summa canister.

Vapor samples are withdrawn from the probe sampling syringe with a 5 cc syringe and injected with surrogates into a
purge & trap instrument for VOC analysis within 2 hours after collection. The gas-tight injection syringe is flushed 2
times with the sample prior to injection. Injection syringes are flushed several times with clean air or discarded
between injections. Each sample is given a unique identification number specifying location and depth. Purge and
sample volumes arc monitored closely using small calibrated gas-tight syringes to assure a proper flow of soil gas.
This ensures a representative sample is obtained from the sample zone without excessive pumping, which could result
in sampling of surface air.

A 10 percent (%) duplicate sampling (i.e., 3 samples) of soil-gas is to be collected into gas-tight, appropriately
decontaminated, stainless steel Summa canisters, and delivered to a fixed laboratory facility for analysis in accordance
with EPA Method TO-15. The purpose of this sampling activity is to independently confirm the validity of analytical
results generated by the mobile laboratory facility (see Sections 2.5.1 and 2.5.3). All duplicate soil-gas samples are to
be delivered to the fixed-base laboratory on the date collected.

[For more details see Attachment A-2 to Appendix A of the RI/FS Work Plan; Soil Vapor Standard Operating
Procedures Fulfilling CA-EPA (DTSC) Soil Gas Advisory]

Holding times for gas-tight syringes, and Summa-type canisters are 2 hours and 14 days, respectively.

Soil/COCs The split-barrel sampler is equipped with three fresh, empty brass sleeves in sequence. The sampler apparatus is
driven by percussion into undisturbed soils at the target level. The sampler is retrieved and three filled brass sleeves
are recovered. The top sleeve represents the soil sample collected at the target depth. Three aliquots consisting of
approximately 25 grams each are immediately collected from this sleeve using an Encore sampler in accordance with
EPA Method 5035. At the depth selected for MS/MSD analysis, and additional six Encore cartridges will be
collected.

The sample aliquots are assigned a unique identification number, which is transcribed onto the chain-of-custody
document. The sample number includes the borehole number, and the actual depth at which the sample was collected.
In the event that an adequate sample cannot be recovered from the topmost sleeve (due to soil conditions), the
remaining two sleeves may be utilized as back-up sample material from which a proper aliquot may be collected, and
for determination of soil attributes. (Sleeves from at least three sample depths will be capped and submitted to a
geotechnical laboratory for determination of moisture content using ASTM Method 2216-90.)

Sealed and properly labeled samples arc to be placed in a cooler with wet ice pending prompt delivery to a fixed
laboratory facility. Soil samples are to be personally delivered, by the Sampler, to the laboratory on the day collected.
Sample integrity is to be demonstrated by a Temperature Blank, which is to be carried in the sample cooler from the
Site to the laboratory. Samples will be analyzed by Method 8260B. The holding time for samples collected in an
Encore sampler that are extruded and frozen within 48 hours is 14 days.

A sample chain-of-custody is included in Attachment B-l to this Appendix. All samples that are to be analyzed at a
fixed-laboratory facility are to be issued to AEL (an STL subsidiary) under standard COC documentation. AEL is to
forward appropriately designated soil samples to the STL-Sacramento facility for analysis in accordance with the
provisions of this QAPP (see Section A.7.1 Table). To meet the holding time requirements for VOCs, AEL may
extrude and freeze the soil samples prior to shipment to STL-Sacramento.
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2.4 Analytical Methods

Media/Parameter

Soil-Gas/COCs

Soil/COCs

Analytical Methodology
Volatile Organic Compounds (VOCs) by Method EPA 8260B (on-site
lab), or TO-15 (off-site lab).

Encore sampler in accordance with EPA Method 5035

Volatile Organic Compounds (VOCs) by EPA 8260B
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2.5 Quality Control

2.5.1 Field QC Checks

Media/Parameter Field Quality Assurance Controls

Soil-Gas/COCs
A purge volume test, if required, consists of a site specific purge volume test is conducted at
the beginning of the soil gas survey to purge ambient air from the sampling system. Three
different volumes are sampled (nominally 1, 3,7 purge volumes) and analyzed immediately
to determine the volume amount with the highest concentration. Therefore, the optimum
purge volume is achieved and used during the entire site investigation. We anticipate that
three purge volumes will be adequate to the project objectives. Historical data indicate that
high levels of COCs are not likely in soil-gas at the Site, and, thus, a purge volume test is
likely of limited use.

A tracer compound, typically difluoroethane, iso-propanol, or butane, is used to test for leaks
around the probe barrel at the ground surface and in the sampling system. The tracer is
placed around the base of the probe barrel and at the top of the probe barrel during sample
collection. If the tracer is detected per CA-EPA advisory specifications, another sample is
collected.

A sample flow rate determination is accomplished by withdrawing the plunger on the 60 cc
syringe at a constant rate for 20 seconds. The collector notes the collection time on a log
sheet, and also records any resistance to sample flow that is felt on the syringe during
collection.

Sampling procedures comply with the American Society for Testing and Materials' Standard
Guide for Soil Gas Monitoring in the Vadose Zone (ASTM D5314-93), the LA-RWQCB Soil
Gas Guidelines (Feb 1997 version), and the San Diego County SAM Soil Gas Guidelines
(October, 2001).

[See Attachment A-2 to Appendix A, RI/FS Work Plan]

Soil/COCs Operation of the percussion drill rig, collection of adequate soil samples at specific, pre-
selected horizons, sample handling and management, and decontamination protocols will be
consistent, efficient, and adequate.

Discrete soil samples are to be placed in a cooler with wet ice immediately upon collection.
A Temperature Blank is to be included in the cooler to ensure that samples have be
maintained at an appropriate temperature prior to delivery to the laboratory.

Soil samples are to be collected and handled in general accordance with ASTM Standard D
1586-84 (reapproved 1992); Standard Test Method for Penetration Test and Split-Barrel
Sampling of Soils.
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2.5.2 Laboratory QC Checks

Media/Parameter Laboratory Quality Assurance Controls

Soil-Gas/COCs Method blanks arc performed at the start of each day by drawing clean air through the
sampling equipment and analyzing. These blanks verify all components of the sampling and
analytical system are free of contamination. Additional blanks are performed more often as
appropriate depending upon the measured concentrations, at a minimum 1 every 20 samples.
The results of all blank analyses arc recorded in the data tables. If a blank shows a
measurable amount of any target compound, the on-site chemist will investigate and
determine the source, and resolve the contamination problem prior to analyzing any samples.

Laboratory check samples (LCS), prepared at the midpoint concentration from a standard
purchased from a source different than the calibration standards, are analyzed at the end of
each day. Acceptance criteria is ± 20% from the true value. If the LCS falls outside this
acceptance range for analytes detected on site, corrective action, consisting of verification of
the standard and/or a new calibration curve for the analytes out of specifications, is
performed.

The field chemist maintains injection and sample analysis records including date and time of
analysis, sampler's name, chemist's name, sample ID number, concentrations of compounds
detected, calibration data, and any unusual conditions.

Analytical procedures comply with the American Society for Testing and Materials' Standard
Guide for Soil Gas Monitoring in the Vadose Zone (ASTM D5314-93), the LA-RWQCB Soil
Gas Guidelines (Feb 1997 version), and the San Diego County SAM Soil Gas Guidelines
(October, 2001); sec Attachments A-2 and A-3.

Corrective action is taken when unexpected contaminant levels are detected. First duplicate
samples are taken to verify the initial detection of COCs. If contamination is suspected, then
the sample probes are disassembled, wiped cleaned of excess dirt and moisture, rinsed with
deionized water, washed with Alconox™ and water, and rinsed again with deionized water.
The sample tubing in the probe is replaced. Contaminated sampling syringes are discarded.

Soil/COCs The QC samples to be processed with the (field) samples include:

• Method Blank (a.k.a. Laboratory Reagent Blank). Function: Determination of
laboratory contamination.

• Laboratory Control Sample (a.k.a. Laboratory Fortified Blank) Function:
Assessment of method performance

• Matrix Spiked (field) Sample (a.k.a. Laboratory Fortified Sample Matrix). Function:
Assessment of matrix problems

• Duplicate Matrix Spiked (field) Sample or Duplicate (field) Sample
(a.k.a. Laboratory Duplicate). Function: Assessment of batch precision

At the depth selected for the MS/MSD analysis, six additional Encore sampler cartridges will be
filled, in addition to the three that arc collected for the original sample.

All the samples (both field and QC) in a batch are to be handled and processed in
exactly the same way, and all of the data from each analysis is to be manipulated in
exactly the same manner.
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2.5.3 Data Analysis QC Checks

Media/Parameter Data Analysis Quality Assurance Controls

Soil-Gas/COCs
The field chemist maintains Laboratory Data Logs, which consist of injection and sample
analysis records including date and time of analysis, sampler's name, chemist's name, sample IE
number, concentrations of compounds detected, calibration data, and any unusual conditions.

Duplicate (repetitive) analysis of a sample is performed when inconsistent data are
observed, but at least one every 20 samples. Because soil vapor duplicates can vary widely,
the nominal relative percent difference (RPD) acceptance criterion is + a factor of 75%.

Reporting limits for this program arc defined as 5 times lower than the lowest concentration
standard of the calibration curve, as follows: 0.1 to 1 ug/1-vapor, as measured by a Mass
Spectrometer.

Soil/COCs All data is reduced and electronically entered from the original data set into a program
designed to validate and report (i.e., Stealth Program). The data are checked for accuracy and
acceptability by two analysts, and a final check is conducted by the laboratory manager or
designcc.

GC/MS Methodologies are confirmed according to two criteria; comparison of elution of
sample aliquot with respect to standard (relative retention time; RRT), and mass spectrum of
the analyte must, in the professional opinion of the analyst, correspond to the spectrum of the
analyte in the standard.

Data are validated on the basis of reagent blanks, laboratory fortified blanks, duplicates,
matrix spikes, and QC samples. Specific numerical criteria for these samples are presented in
the complete QA Manual for Aerotech Environmental Laboratories (see Attachment B-l). In
addition, data validity is monitored as a function of calibration curve linearity, accuracy
assessment with respect to QC standards, and a system sensitivity check.

2.6 Instrument/Equipment Testing, Inspection, and Maintenance

Equipment Type Inspection Frequency Type of Inspection

Hewlett-Packard 6890/5973 Managed by H&P Mobile
Geochemistry; see Attachment A-2
to Appendix A, RI/FS Work Plan.

Managed by H&P Mobile
Geochemistry; see Attachment A-2
to Appendix A, RI/FS Work Plan.

Hewlett Packard 5890 with
5970MSD

Dynatech-Precision Autosampler

Tekmar LSC 2000 Purge and
Trap Concentrator

Managed by Aerotech
Environmental Laboratories &
STL-Sacramento; see Attachments
B-l, B-2, and B-3 to this QAPP.

Managed by Aerotech
Environmental Laboratories &
STL-Sacramento; see Attachment
B-l, B-2, and B-3 to this QAPP.
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2.7 Instrument Calibration and Frequency

Instrumentation Calibration Protocols

Hewlett-Packard 6890/5973

(H&P Mobile Geochemistry]

An initial calibration curve of a minimum of 3 points is performed either:

(1) At the start of the project, (2) when operating conditions have changed, and/or (3) when
the daily mid-point calibration check cannot meet the requirements as specified for the
investigation.

Calibration curves for each target component are prepared by analyzing low, mid, and high
calibration standards covering the expected concentration range. The lowest standard
concentration will not exceed 5 times the reporting limit for each compound. A linearity
check of the calibration curve for each compound is performed by computing a correlation
coefficient and an average response factor. If a correlation coefficient of 0.990 or a percent
relative standard deviation (%RSD) of ±20% is obtained, an average response factor is used
over the entire calibration range. If the linearity criteria arc not obtained, quantitation for that
analyte is performed using a calibration curve. After each initial multi-point calibration, the
validity of the curve is further verified with a laboratory control standards (LCS) prepared at
the mid-point of the calibration range. The LCS includes all target compounds and the
response factor (RF) must fall within + 20% of the factor from the initial calibration curve.

Continuing calibration standards prepared from a traceable source are analyzed at the
beginning of each day. Acceptable continuing calibration agreement is set at + 20% to the
average response factor from the calibration curve, except for vinyl chloride when a 25%
agreement is required. When calibration checks fall outside this acceptable range for analytes
detected on the site, corrective action, consisting of verification of the standard and/or a new
calibration curve for the analytes out of specifications is performed by the on-site chemist.
The continuing calibration includes all compounds expected or detected at the Site in addition
to any specific compounds designated in the project work plan.

The field chemist maintains injection and sample analysis records including date and time of
analysis, sampler's name, chemist's name, sample ID number, concentrations of compounds
detected, calibration data, and any unusual conditions.

GC/MS Systems

[STL, including Aerotech
Environmental Laboratories, and
STL-Sacramento]

Calibration and standardization follow SOP guidelines and/or appropriate USEPA method
citations. Initial calibration standards are prepared and a minimum of five concentrations for
each analyte of interest. The lowest standard is at or below the method reporting limit,
additional levels define the working range of the instrument. All SRMs used for this function
are "EPA-Certified." Compounds selected as system performance check compounds (SPCCs)
must show a method-specified response factor in order for the calibration to be considered
valid. Calibration check compounds (CCCs) must also meet method specifications for
percent difference from the multipoint calibration. Method-specific instrument tuning is
regularly checked using bromofluorobenzene (BFB) for volatile organic chemical (VOC)
analysis. Mass spectral peaks for the tuning compounds must conform both in mass numbers
and in relative intensity criteria before analyses can proceed.

Three-point calibration curve; lowest standard < 5 times analyte reporting limit.

Correlation coefficient of 0.990, or relative standard deviation (%RSD) of 20%.

On-going calibration set at 20% difference from calibration curve (25% for VC).
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2.8 Inspection/Acceptance of Supplies and Consumables

2.8.1 Laboratory Supplies

All fixed laboratory consumables and supplies, including reagents, aliquot preparation
materials, expendable equipment supplies, and calibration gases necessary for analysis of
soil samples in accordance with EPA Method 8260B, are supplied by Aerotech
Environmental Laboratories (AEL), and STL-Sacramento (STL) for soil-gas (TO-15), and
soil samples (8260B), respectively. These materials are accepted and managed based on its
QA/QC Manual (see Attachment B-l), and in conformance with its certifications, licensure,
and professional guidelines.

Sample containers are fresh and clean, derived directly from the laboratory.
Decontamination materials, including de-ionized water, decon buckets, scrub brushes, and
disposable nitrile gloves are to be new, previously unused, and will be disposed following
completion of prescribed work activities.

Similarly, all mobile laboratory consumables and supplies, including reagents, aliquot
preparation materials, expendable equipment supplies, and method blanks necessary for
analysis of soil samples in accordance with EPA Method 8260B, are supplied by H&P
Mobile Geochemistry (see Attachment A-2; Appendix A).

Primary (stock) standards: Made from certified neat components or from traceable
standards purchased from certified suppliers. Laboratory standards for the mobile
laboratory are acquired from certified suppliers: Supelco, Accustandard, & ECS. H&P
uses liquid-phase standards for Method 8260B.

• Secondary (working) Standards: Made by diluting primary standard. Typical
concentrations are lug/ml, 10 ug/ml, and 50 ug/ml.

• Laboratory Check Samples are prepared at the midpoint concentration from a standard
purchased from a source different than the primary standards.

Lot numbers and preparations of all standards are recorded on a log sheet and kept in the
mobile laboratory.

2.8.2 Office Supplies

This section regards expendable office supplies of significance only; i.e., electronic data
storage media.

All electronic data storage media, including CD-ROM disks, and 3.5" diskettes, are to be
fresh, new (i.e., previously unused), and dedicated to this project. All data are to be

Page 29 of 3 8



APPENDIX B. QUALITY ASSURANCE PROJECT PLAN (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

managed in a resident hard drive facility in the Smith Consultants Office, and will be
backed-up in triplicate using fresh CD-ROM disks (see Section 2.10).

2.9 Non-direct Measurements

Not Applicable to this Investigation.

2.10 Data Management

Analytical data pursuant to samples collected during each of the two phases of work are to
be issued by the laboratory in electronic file format only. A complete copy of the original
report is to be maintained in a Project File at the Smith Consultants office location (1050 E.
Southern Avenue, Suite 1; Tempe, Arizona). Preliminary results may be verbally
represented, but are not to be released by the laboratory in hard copy, electronic, or
facsimile.

Raw electronic data from the laboratory report are to be installed into an appropriate
spread-sheet utility such as Microsoft EXCEL™ for purposes of data management and
application. Data are to be validated in accordance with Section 4.2 of this QAPP. The
electronic file transferred by the laboratory would, therefore, constitute the pristine (i.e.,
verified and validated) copy of the data is to be stored on the hard drive of the main
computer of Smith Consultants, located at 1050 East Southern Avenue, Suite 1, in Tempe,
Arizona. Two copies of the pristine dataset are to be maintained on transferable storage
media (i.e., CD-ROM). One of these copies is to be designated as the source copy for all
secondary applications (e.g., contouring of soil-gas data). As requested, a copy of the
pristine dataset may be provided to the USEPA with the Final RI/FS Report.

All soil-gas analytical data are to be installed into an appropriate, and approved contouring
algorithm after proper, and appropriate verification and validation (see Section 4.2). The
software program Arc View 8.3, with the Geostatistical Analyst (also version 8.3) is to be
utilized to complete quantitative, statistical reduction of the data (i.e., iso-concentration
contouring). Geostatistical Analyst includes several model packages which fit an
interpolated surface to spatial data, including inverse distance weighting, global and local
polynomial interpolation, radial basis functions, kriging, and co-kriging. The data are to be
reduced utilizing a packaged statistical approach in order to assess the best possible fit to
the raw data. It is anticipated that concentration data may be most conveniently and
confidently reduced to isoconcentration plot using a standard kriging approach.

Kriging is a moderately quick data interpolator that can be exact, or smoothed (imprecise)
depending on the measurement-error model. It is very flexible and includes provisions for
the assessment of spatial auto-correlation in the generation of contour plots. Kriging uses
statistical models that allow a variety of map outputs including predictions, prediction-
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standard errors, and probability. The flexibility of kriging can require considerable
decision-making in model set-up. Kriging assumes that data come from a stationary
stochastic process, and certain methods assume that the data are normally-distributed.

It is also recognized that professional judgment, which accounts for site-specific conditions
and specialized knowledge, is to play an important role in discerning COC concentration
patterns across the Site.

Page 31 of 38



APPENDIX B. QUALITY ASSURANCE PROJECT PLAN (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

3.0 ASSESSEMENT AND OVERSIGHT

3.1 Assessment and Response Actions

The EPA QA manager (or his/her designee) may conduct an audit of the field activities for
this project as requested by the EPA remedial project manager. The EPA QA manager (or
his/her designee) will have the authority to issue a stop work order upon finding a
significant condition that would adversely affect the quality and usability of the data. The
EPA project manager will have the responsibility for initiating and implementing response
actions associated with findings identified during the on-site audit. Once the response
actions have been implemented, the EPA QA manager (or his/her designee) will perform a
follow-up audit to verify and document that the response actions were implemented
effectively.

3.2 Reports to Management

There is no need to establish a Schedule of Reports other than as otherwise specified (see
Section 1.6 of this QAPP). A Draft Soil-Gas Technical Memorandum will be generated
following the receipt and evaluation of soil-gas survey results. This report is to include a
recommendation regarding the location of a confirmation borehole. Once this TM is final
and authorized, Phase II work activities will be initiated. A Draft RI/FS Report will be
presented to the USEPA upon completion of the soil boring and sampling activities. This
Draft Report is to be finalized upon USEPA's approval and authorization.
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4.0 DATA VALIDATION AND OVERSIGHT

4.1 Data Review, Validation, and Verification

Two separate sets of data will be generated during the execution of the Work Plan. Soil-gas
data are to be issued by the H&P Mobile Laboratory for the on-site soil-gas analyses. All
appropriate and pertinent QC data will be compiled and maintained for purposes of
secondary data verification. First-order verification will be accomplished by the on-site
chemist, as detailed in Sections 2.5(C), and 2.7 of this QAPP (see also Attachment A-2).
Soil sample data are to be provided by AEL.

It is assumed that all reference data, including those data describing water quality and soil
contaminant conditions at locations surrounding the Site, are adequate and, therefore, are
subject to internal verification only (i.e., confirmation that data are accurately replicated in
any secondary application).

4.2 Validation and Verification Methods

Data will be evaluated in accordance with usability criteria provided in the USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review
(October, 1999), and the Region 9 Superfund Data Evaluation/Validation Guidance
(USEPA; R9QA/006.1; December 2001). For purposes of assessing appropriate levels of
data validation, all sample data are considered; e.g., 24 soil gas survey nodes, as well as 3
QC duplicates (27 total data sets). Soil-gas sample data are to prepared in three separate
Sample Delivery Groups (SDGs), each of which are to consist of twenty or less samples
(two SDGs from the on-site laboratory, and one SDG from the off-site laboratory).
Likewise, two SDGs are to be generated for soil-gas data from the on-site laboratory, and
one SDG for soil-gas data from the fixed-base lab. Soil data are to be presented in a single
SDG, consisting of eight or 11 samples (including duplicates samples), depending on the
scope of work in the field (see Section 2.1.4).

In accordance with the Region 9 Guidance document, the RI/FS Characterization merits the
following validation and verification protocols:

Matrix
Soil-Gas1

Soil2

Tier 1A
80%
80%

Tier 2
20%
20%

Tier 3

'A total of 27 Soil-Gas Samples are to be analyzed for COC concentrations in three SDGs; a total of 324 data.

2A total of 8 Soil Samples are to be analyzed for COC concentrations in one SDG; a total of 88 data . In the
event that the borehole is extended to 90 feet bgs, the total number of samples is increased to 11, and the total
number of data is 121. These totals include one duplicate sample.
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Evaluation Tier 1A. The prime goal of Tier 1A level review is to recognize and provide a
quick summary of key analytical issues or deficiencies, which might affect data quality.
Eighty percent (%) of the data generated during this RI/FS are to be evaluated with
regard to Tier 1A criteria. The Evaluation Tier 1A is to include, but not necessarily be
limited to the following;

> Completeness Review.
> Review Chain of Custody documents against Laboratory Report Information; e.g.,

signatures, sample condition upon receipt by laboratory, sample preservation.
> Review QC Summaries.
> Review Blank results for indication of field and/or laboratory contamination.
> Random checks of reported data against raw data.
> Random checks of raw data for interference or system control problems.

Evaluation Tier 2. Evaluation Tier 2 is a more focused evaluation of selected analytes, or a
limited number of locations. Tier 2 is confined to data within a single SDG, and is used in
conjunction with an Evaluation Tier 1A review of the remainder of the data. Two separate
SDGs are to be generated for soil-gas samples; one for 20 samples, and second for 4
samples. The second, smaller SDG is to be the focus for Evaluation Tier 2 (approximately
20% of the data). One SDG only is to be generated for soil samples. A 20 percent cross-
section of this group is to be the focus of a Tier 2 evaluation (approximately 2 samples).

This evaluation tier incorporates Tier 1A evaluation criteria, and a more detailed
assessment of a cross-section of the data. Evaluation Tier 2 criteria include, but are not
necessarily limited to the following:

> Data for specific target analytes; e.g., PCE, TCE, and/or other analytes that have
been previously reported at the Site.

> Data from areas identified as of particular concern; e.g., near-surface samples at
the borehole location based on soil-gas data.

Data QC deliverables are to be prepared and presented by Speyer & Associates, P.C. in
accordance with the Region 9 Superfund Data Evaluation/Validation Guidance.

4.3 Reconciliation with User Requirements

It is assumed, by convention, that the data derived from Phase I of the RI/FS will be analyzed
without pre-conception or anticipation of outcome. Although 24 soil-gas samples are adequate
for the present investigation, it is possible that an anomaly may occur which does not
conveniently, or with statistical confidence, fit an available explanation. In the event of such an
anomaly, the anomalous datum will be arbitrarily removed from the model reduction in order to
assess its significance to the overall pattern.
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The primary objective of the soil-gas survey (i.e., Phase I) is to make a confident and defensible
determination of a location for placement of a 60 foot soil boring. It is not likely that an anomaly
would alter the overall pattern of COC concentrations in soil vapor beneath the Site. There are
three possible scenarios that might be conceived; (1) an anomalously high concentration of
specific COCs occurs in soils beneath the property, and (2) an anomalously low concentration of
COCs stands out from the overall Site pattern. In addition, we recognize that (3) an anomalous,
previously unsuspected analyte might be detected.

An anomalously high concentration of a COC would be perceived as a potential source area and
be viewed as a primary candidate for placement of a confirmation borehole. An anomalously
low concentration would be considered of no particular significance. The significance of a
detection of a previously unanticipated analyte would be a subject for discussion with the
USEPA Project Team.

Page 35 of 38



ATTACHMENT B-l

QUALITY ASSURANCE MANUAL FOR AEROTECH
ENVIRONMENTAL LABORATORIES (AEL)



ATTACHMENT B-l

QUALITY ASSURANCE MANUAL FOR AEROTECH
ENVIRONMENTAL LABORATORIES (AEL)

Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Page 1 of 108

LABORATORY QUALITY MANUAL
4645 East Cotton Center Boulevard

Building 3, Suite 189
Phoenix, Arizona 85040

(602) 437-3340

Approved by (Signature / Date):

Robert Woods
Laboratory Director

Anne Nichols
Quality Assurance Specialist

This document has been prepared by Aerotech Environmental Laboratories (AEL) solely for AEL's own
use and the use of AEL's customers in evaluating its qualifications and capabilities in connection with a
particular project. The user of this document agrees by its acceptance to return it to AEL upon request
and not to reproduce, copy, lend, or otherwise disclose its contents, directly or indirectly, and not to use it
for any other purpose other than that for which it was specifically provided. The user also agrees that
where consultants or other outside parties are involved in the evaluation process, access to these
documents shall not be given to said parties unless those parties also specifically agree to these
conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF AEL IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY AEL IS
PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF PUBLICATION OF THIS
WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

©COPYRIGHT 2004 AEROTECH ENVIRONMENTAL LABORATORIES, ALL RIGHTS RESERVED.

CONTROLLED DISTRIBUTION

COPY #:

ISSUED TO :

COMPANY CONFIDENTIAL AND PROPRIETARY



Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Page 2 of 108

TABLE OF CONTENTS

.0 Introduction, Purpose, and Scope 6
1.1 AEL Overview 7
1.2 Quality Assurance Policy 8
1.3 Management Commitment to Quality Assurance 8
1.4 Purpose 9
1.5 Scope 9
1.6 Servicing 9

2.0 References 10

3.0 Terms and Definitions 12
3.1 Formulas and Calculations 19

4.0 Management Requirements 21

4.1 Organization and Management 21
4.1.1 Laboratory Facilities 23
4.1.2 Roles and Responsibilities 27
4.1.2.1 Laboratory Director 27
4.1.2.2 Quality Assurance Manager 28
4.1.2.3 Project Managers 28
4.1.2.4 Technical Managers 29
4.1.2.5 Quality Assurance Specialist 29
4.1.2.6 Chemists / Technicians 30

4.2 Quality System 30
4.2.1 Objectives of the Quality System 30

4.3 Document Control 31
4.3.1 Document Control Procedure 31
4.3.1.1 Document Revision 31
4.3.2 Data Control 32

4.4 Request, Tender, and Contract Review 32
4.4.1 Contract Review 32
4.4.2 Project-Specific Quality Planning 33
4.4.3 Data Quality Objectives 33
4.4.3.1 Precision 34
4.4.3.2 Accuracy 34
4.4.3.3 Representativeness 34
4.4.3.4 Completeness 35
4.4.3.5 Comparability 35
4.4.3.6 Additional DQOs 35

4.5 Subcontracting 36

4.6 Purchasing Services and Supplies 36

4.7 Service to the Client 37
4.7.1 Sample Acceptance Policy 37

COMPANY CONFIDENTIAL AND PROPRIETARY

Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Dale: 7/30/2004
Effective Date: 7/30/2004

Page 3 of 108

4.7.2 Client Confidentiality and Proprietary Rights 37

4.8 Complaints 38

4.9 Control of Non-conformances 38

4.10 Corrective Action 39
4.10.1 Immediate Corrective Action 39
4.10.2 Long-term Corrective Action 40
4.10.3 Responsibility and Closure 40

4.11 Preventative Action 40

4.12 Records 41
4.12.1 Record Types 41
4.12.2 Record Retention 41
4.12.3 Programs with Longer Retention Requirements 42
4.12.4 Archives and Record Transfer 42

4.13 Internal Audits 43
4.13.1 Audit Types and Frequency 43
4.13.2 Systems Audits 43
4.13.3 Data Audits 44
4.13.3.1 Data Authenticity Audits 44
4.13.3.2 Electronic Data Audits 44
4.13.4 Special Audits 44

4.14 External Audits 45

4.15 Management Reviews 45
4.15.1 QA Reports to Management 45
4.15.2 Quality Systems Management Review 45
4.15.3 Monthly QA Reports and Metrics 45

5.0 Technical Requirements 46

5.1 Personnel 46
5.1.1 General 46
5.1.2 Training 47
5.1.3 Ethics Policy 48

5.2 Facilities 51

5.3 Test Methods 52
5.3.1 Method Selection 52
5.3.2 SOPs 53
5.3.3 Method Validation 54
5.3.4 Method Verification 54
5.3.5 Method Validation and Verification Activities 55
5.3.6 Data Reduction and Review 56
5.3.6.1 Data Reduction 56
5.3.6.2 Data Review 57

COMPANY CONFIDENTIAL AND PROPRIETARY



5.3.7

5.4
5.4.1
5.4.2
5.4.3
5.4.3.1

5.5
5.5.1
5.5.2
5.5.3

5.6

5.7
5.7.1
5.7.2
5.7.3
5.7.4
5.7.5

5.8
5.8.1
5.8.1.1
5.8.2
5.8.2.1
5.8.2.2
5.8.2.3
5.8.2.4
5.8.2.5
5.8.3
5.8.4
5.8.5
5.8.6
5.8.7

5.9
5.9.1
5.9.2
5.9.3
5.9.4
5.9.5
5.9.6
5.9.7

Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Page 4 of 108

Data Integrity and Security 59

Equipment 59
Equipment Operation 59
Equipment Maintenance 60
Equipment Verification and Calibration 60
Instrument Calibration 61

Measurement Traceability 65
General 65
Reference Standards 66

67

Sampling 67

Sample Handling, Transport, and Storage 67
General 67
Sample Identification and Traceability 68
Sub-Sampling 68
Sample Preparation 68
Sample Disposal 69

Assuring the Quality of Test Results 69
Proficiency Testing 69
Double Blind Performance Evaluation 70
Control Samples 70
Method Performance Control Samples: Preparation Batch 70
Method Performance Control Samples: Matrix 72
Matrix QC Frequencies 73
Method Performance Control Samples: Instrument Measurement 74
Method Performance Control Samples: Analysis Batch 75
Statistical Control Limits and Charts 76
Calibration 77
Glassware Cleaning 77
Permitting Departures from Documented Procedure 77
Development of QC Criteria, Non-Specified in Method/Regulation 78

Project Reports 78
General 79
Project Report Content 79
Project Narrative 79
Subcontractor Test Results 80
Electronic Data Deliverables 80
Project Report Format 80
Arizona Data Qualifiers - Revision 2.0 80

COMPANY CONFIDENTIAL AND PROPRIETARY

Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Pages of 108

Tables

Table 1 Certifications and Accreditations 8
Table 2 Correlation of LQM Sections with NELAC 5.5.2 Quality Manual Requirements 11
Table 3 Matrix Descriptions 15
Table 4 Major Analytical Equipment 26
Table 5 AEL Record Types 41
Table 6 AEL Record Retention 42
Table 7 Special Record Retention 42
Table 8 Audit Types and Frequency 43
Table 9 AEL Employee Minimum Training Requirements 48
Table 10 SOP Numbering Sequence 54
Table 11 Minimum Instrument Calibration Procedures 61
Table 12 Performance Testing Study Participation 69
Table 13 Preparation Batch Control Samples 71
Table 14 Matrix Control Samples 72
Table 15 EPA Program Requirements 73
Table 16 Instrument Performance Control Samples 74
Table 17 Analysis Batch Performance Control Samples 76

Figures

Figure 1 STL Vision and Mission Statements 6
Figure 2 Aerotech Environmental Laboratories Organizational Chart 22
Figure 3 AEL Phoenix Floor Plan 24
Figure 4 AEL Tucson Floor Plan 25
Figure 5 Monthly QA Report Format 46
Figure 6 Demonstration of Capability Certification Statement 50
Figure 7 STL Ethics Agreement 51

Appendixes

Appendix 1 Containers, Preservatives and Holding Times 85
Appendix 2 List of Cited SOPs and Other Laboratory Documents 97
Appendix 3 AEL - Phoenix, Arizona License and Parameter List 98
Appendix 4 AEL - Tucson, Arizona License and Parameter List 107

COMPANY CONFIDENTIAL AND PROPRIETARY



Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Page 6 of 108

1.0 Introduction, Purpose, and Scope

Figure 1. STL Vision and Mission Statements

Vision
STL will be the recognized industry
leader for environmental analysis

Mission
Through the innovation and
dedication of our people, together
with the quality of our systems,
we will deliver levels of performance
that delight our clients, retain the
confidence of our stakeholders
and enable the profitable growth
of our business.

Severn Trent Laboratories

COMPANY CONFIDENTIAL AND PROPRIETARY

Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Dale: 7/30/2004

Page 7 of 108

1.1 AEL Overview

Aerotech Environmental Laboratories (AEL) is an affiliate of Severn Trent Laboratories, a major group of
U.S. based companies. The companies are owned by Severn Trent, pic, an international provider of water
and wastewater services headquartered in Birmingham, UK.

AEL is a full-service laboratory network that provides quality comprehensive and integrated professional
analytical services effectively and efficiently. A broad range environmental and industrial hygiene testing
services are offered that span a variety of matrices including air, aqueous, drinking water, liquid, solid and
waste.

Associated with this activity are services to assure client requirements are known, communicated and
satisfactorily addressed, and a deliverables package presenting the analytical results. The laboratories
provide expert personnel for supervision, technical consultation, and project review for effective planning
and implementation of analytical assignments.

AEL operates under the regulations and guidelines of the following federal programs:

Clean Air Act (CAA)
Clean Water Act (CWA)
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
National Institute for Occupational Safety and Health (NIOSH)
National Pollution, Discharge, and Elimination System (NPDES)
Occupational Safety and Health Administration (OSHA)
Resource Conservation and Recovery Act (RCRA)
Safe Drinking Water Act (SDWA)
Toxic Substances Control Act (TSCA)

AEL also provides services under various state and local municipal guidelines. A current table of the
certifications for the Phoenix laboratory is below in Table 1. Copies of the current Arizona licenses and
parameter lists for Phoenix and Tucson are included as Appendixes 3 and 4 respectively. Updated lists of
certifications are available from the Quality Assurance department of the laboratories.
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Table 1. Certifications and Accreditations

Agency
Arizona

Colorado
ORELAP (NELAC)

American Industrial Hygiene
Association (AIHA)
U.S. Department of
Agriculture

Analytes
SDWA inorganics, microbiology and organics
CWA inorganics, microbiology and organics
RCRA inorganics and organics
AIR organics
SDWA inorganics and organics
SDWA inorganics
RCRA inorganics and organics
AIR inorganics and organics
Metals, formaldehyde, organic solvents and passive monitors

Soil Permit and Compliance Agreement for the import of
foreign soil

1.2 Quality Assurance Policy

It is AEL's policy to:

Provide high quality, consistent, and objective environmental testing services that meet all
federal, state, and municipal regulatory requirements.
Generate data that are scientifically sound, legally defensible, meet project objectives, and are
appropriate for their intended use.
Provide AEL clients with the highest level of professionalism and the best service practices in
the industry.
Build continuous improvement mechanisms into all laboratory, administrative, and managerial
activities.
Maintain a working environment that fosters open communication with both clients and staff
and ensures data integrity.

The Quality Assurance program provides the structure, policies and responsibility for the execution of
quality control and quality assessment operations to assure that Aerotech Environmental Laboratories'
defined standards and quality of a stated confidence level are met. The quality control program of the
laboratory ensures the maintenance of the controlled analytical processes. The quality assessment
program incorporates all the necessary elements to ensure that the quality control system is functioning
effectively. Implementation of the quality assurance program is based on documentation of all aspects of
the program, validation and statistical control, and periodic verification and inspection.

Aerotech Environmental Laboratories believes that client satisfaction is the most important service our
employees can provide.

1.3 Management Commitment to Quality Assurance
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AEL management is committed to providing the highest quality data and the best service in the
environmental testing industry. To ensure that the data produced and reported by AEL meet the
requirements of its clients and comply with the letter and spirit of municipal, state and federal regulations,
AEL maintains a quality system that is clear, effective, well communicated, and supported at all levels in
the company.

Line organizations verify that specifications are achieved; QA organizations assist and provide oversight and
verification of processes through planning, reviews, audits, and surveillances. The quality objectives are
derived from this Laboratory Quality Manual (LQM) and Standard Operating Procedures (SOPs).

1.4 Purpose

The purpose of the LQM is to describe AEL's Quality System and to outline how that system enables all
employees to meet the Quality Assurance (QA) policy. This LQM also describes specific QA activities
and requirements and prescribes their frequencies. Roles and responsibilities of management and
laboratory staff in support of the Quality System are also defined in this LQM.

1.5 Scope

This LQM is specific to AEL's Phoenix and Tucson quality systems and laboratory operations.

The laboratory is committed to ensuring that resources are available and deployed to meet client
expectations. This includes gathering project information prior to sample receipt to ensure client
expectations will be met with respect to:

» Sampling containers;
» Analytical methods employed;
« Accuracy and precision;
» Reporting limits;
» Personnel qualifications, training, and experience;
» Calibration and quality control measures employed;
» Regulatory requirements;
» Report contents;
» Supporting documentation, records and evidence; and
« Review of data

1.6 Servicing

Project Managers are the direct client contact and they ensure resources are available to meet project
requirements. Although Project Managers do not have staff in production, they coordinate opportunities and
work with laboratory management and supervisory staff to ensure available resources are sufficient to
perform work for the client's project. Project Managers provide a link between the client and laboratory
resources.

The laboratory has established procedures for performing and verifying that client servicing meets
requirements. Typical services provided are:
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« Sample Containers/Supplies
» Project QAP preparation
« Regulatory advisory functions

The list of suggested containers, recommended preservatives and holding times are provided as Appendix 1.

2.0 References

The following references were used in preparation of this document and as the basis of the AEL Quality
System:

EPA Guidance for Preparing Standard Operating Procedures (SOPsl EPA QA/G-6, US EPA, Office of
Environmental Information, EPA/240/B-01/004, March 2001.

EPA Requirements for Quality Management Plans. EPA QA/R-2, US EPA, Office of Environmental
Information, EPA/240, B-01/002 March 2001.

EPA Requirements for Quality Assurance Project Plans. EPA QA/R-5, US EPA, Office of Environmental
Information, EPA/240/B-01/003, March 2001.

EPA Quality Manual for Environmental Programs. 5360 A1, US EPA Office of Environmental Information
- Quality Staff, May 2000.

General Requirements for the Competence of Testing and Calibration Laboratories. ISO/IEC 17025,
December 1999.

Good Automated Laboratory Practices. Principles and Guidance to Regulations for Ensuring Data
Integrity in Automated Laboratory Operations with Implementation Guidance, EPA 2185, US EPA Office
of Information Resources Management, August 1995.

General Requirements for the Competence of Testing and Calibration Laboratories. ISO/IEC 17025:1999,

American Industrial Hygiene Association 2004 Policies, Revised January 2004.

National Environmental Laboratory Accreditation Conference. Constitution. Bylaws, and Standards. EPA
600/R-03/049, US EPA Office of Research and Development, July 2002.

This LQM was written to comply with a) the Arizona Health Services Licensing of Environmental
Laboratories Rules, b) the National Environmental Laboratory Accreditation Conference (NELAC)
standards, and c) the American Industrial Hygiene Association policy. Refer to Table 2 for a cross-section
comparison of this LQM to the NELAC standards.
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Table 2.

Con-elation of LQM Sections with NELAC 5.4.2.3 Quality Manual Requirements

NELAC Chapter 5.4.2.3 Quality Manual

a. Quality policy statement, including objectives
and commitments
b. Organization and management structure
c. Relationship between management, technical
operations, support services and the quality
systems
d. Records retention procedures; document control
procedures
e. Job descriptions of key staff and references to
job descriptions of other staff
f. Identification of laboratory approved signatories
g. Procedures for achieving traceability of
measurements
h. List of all test methods under which the
laboratory performs its accredited testing
i. Mechanisms for assuring the laboratory reviews
all new work to ensure that it has the appropriate
facilities and resources before commencing such
work
j. Reference to the calibration and/or verification
test procedures used
k. Procedures for handling submitted samples

I. Reference to the major equipment and reference
measurement standards used as well as the
facilities and services used in conducting tests

m. Reference to procedures for calibration,
verification and maintenance of equipment
n. Reference to verification practices including
inter-laboratory comparisons, proficiency testing
programs, use of reference materials and internal
QC schemes
o. Procedures for feedback and corrective action
whenever testing discrepancies are detected, or
departures from documented procedures occur

p. Laboratory management arrangements for
exceptionally permitting departures from
documented policies and procedures
q. Procedures for dealing with complaints
r. Procedures for protecting confidentiality and
proprietary rights

Laboratory Quality Manual Section

1 .2 Quality Assurance Policy
4.2.1 Objectives of the Quality System
4.1 Organization and Management
4.1 .2 Roles and Requirements
4.2 Quality System

4.3 Document Control
4.12.2 Record Retention
4.1 .2 Roles and Requirements

4.1 Organization and Management
5.5 Measurement Traceability

5.3.1 Method Selection

4.4.2 Project-Specific Quality Planning

5.4.3 Equipment Verification and Calibration
5.3.6.2 Data Review
4.7.1 Sample Acceptance Policy
5.7 Sample Handling, Transport and Storage
1.6 Servicing
4.1 .1 Laboratory Facilities
5.4.2 Equipment Maintenance
5.4.3 Equipment Verification and Calibration
5.4.2 Equipment Maintenance
5.4.3 Equipment Verification and Calibration
5.8.1 Proficiency Testing
5.8.2 Control Samples

4.9 Control of Non-Conformances
4.10 Corrective Action
4.1 1 Preventive Action
5.8.6 Permitting Departures from Documented
Procedures
4.4.2 Project-Specific Quality Planning
5.8.6 Permitting Departures from Documented
Procedures
4.8 Complaints
4.7.2 Client Confidentiality and Proprietary Rights
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Table 2.

Correlation of LQM Sections with NELAC 5.4.2.3 Quality Manual Requirements

NELAC Chapter 5.4.2.3 Quality Manual

s. Procedures for audits and data review

t. Process/procedures for establishing that
personnel are adequately experienced in duties
they are expected to carry out and are receiving
any needed training
u. Ethics policy statement developed by the
laboratory and training personnel in their ethical &
leqal responsibilities
v. Reference to procedures for reporting analytical
results
w. Table of contents, listing reference, glossaries
and appendices

Laboratory Quality Manual Section

4.13 Internal Audits
4.14 External Audits
5.3.6 Data Reduction and Review
5.1.2 Training

5.1.3 Ethics Policy

5.3.6 Data Reduction and Review
5.9 Project Reports
TOC Table of Contents
App. 2 List of Cited SOPs and Other Documents

3.0 Terms and Definitions

Accuracy: The degree of agreement between an observed value and an accepted reference value.
Accuracy includes a combination of random error (precision) and systematic error (bias) components
which are due to sampling and analytical operations; a data quality indicator.

Audit: A systematic evaluation to determine the conformance to specifications of an operational function
or activity.

Batch: Environmental samples, which are prepared and/or analyzed together with the same process,
using the same lot(s) of reagents. A preparation batch is composed of 1 to 20 environmental samples of
a similar matrix, meeting the above-mentioned criteria and with a maximum time between the start of
processing of the first and last sample in the batch to be 24 hours. Where no preparation method exists
(e.g., volatile organics, water), the batch is defined as environmental samples that are analyzed together
with the same process and personnel, using the same lots of reagents, not to exceed 20 environmental
samples. An analytical batch is composed of prepared environmental samples (extracts, digestates or
concentrates), which are analyzed together as a group. An analytical batch can include prepared samples
originating from various environmental matrices and can exceed 20 samples.

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is sometimes
used to adjust or correct routine analytical results. Blanks include:

Equipment Blank: A sample of analyte-free media, which has been used to rinse common
sampling equipment to check effectiveness of decontamination procedures.
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Field Blank: Blank prepared in the field by filling a clean container with pure de-ionized water and
appropriate preservative, if any, for the specific sampling activity being undertaken.

Instrument Blank: A clean sample (e.g., distilled water) processed through the instrumental steps
of the measurement process; used to determine instrument contamination.

Method Blank: A sample of a matrix similar to the batch of associated samples (when available)
that is free from the analytes of interest and is processed simultaneously with and under the same
conditions as samples through all steps of the analytical procedures, and in which no target
analytes or interferences are present at concentrations that impact the analytical results for
sample analyses.

Calibration: To determine, by measurement or comparison with a standard, the correct value of each
scale reading on a meter, instrument, or other device. The levels of the applied calibration standard
should bracket the range of planned or expected sample measurements.

Calibration Curve: The graphical relationship between the known values, such as concentrations, of a
series of calibration standards and their instrument response.

Calibration Method: A defined technical procedure for performing a calibration.

Calibration Standard: A substance or reference material used to calibrate an instrument.

Certified Reference Material (CRM1: A reference material one or more of whose property values are
certified by a technically valid procedure, accompanied by or traceable to a certificate or other
documentation which is issued by a certifying body.

Chain of Custody (COC1 Form: A record that documents the possession of the samples from the time of
collection to receipt in the laboratory. This record generally includes: the number and types of containers;
the mode of collection; collector; time of collection; preservation; and requested analyses.

Clean Air Act: The enabling legislation in 40 U.S.C. 7401 et seq., Public Law 91-604, 84 Stat. 1676 Pub.
L. 95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, empowering EPA to promulgate
air quality standards, monitor and to enforce them.

Comprehensive Environmental Response. Compensation and Liability Act (CERCLA/SunerfundV The
enabling legislation in 42 U.S.C. 9601-9675 et seq., as amended by the Superfund Amendments and
reauthorization Act of 1986 (SARA), 42 U.S.C. 9601 et seq., to eliminate the health and environmental
threats posed by hazardous waste.

Compromised Sample: A sample received in a condition that jeopardizes the integrity of the results.

Confidential Business Information (CBtt: Information that an organization designates as having the
potential of providing a competitor with inappropriate insight into its management, operation or products.
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Confirmation: Verification of the presence of a component using an additional analytical technique.
These may include second column confirmation, alternate wavelength, derivatization, mass spectral
interpretation, alternative detectors, or additional cleanup procedures.

Corrective Action: Action taken to eliminate the causes of an existing non-conformance, defect or other
undesirable situation in order to prevent recurrence.

Data Audit: A qualitative and quantitative evaluation of the documentation and procedures associated
with environmental measurements to verify that the resulting data are of acceptable quality (i.e., that they
meet specified acceptance criteria).

Data Reduction: The process of transforming raw data by arithmetic or statistical calculations, standard
curves, concentration factors, etc., and collation into a more useable form.

Demonstration of Capability (DOC):
acceptable accuracy and precision.

A procedure to establish the ability of the analyst to generate

Detection Limit: The lowest concentration or amount of the target analyte that can be identified, measured
and reported with confidence that the analyte concentration is not a false positive value.

Document Control: The act of ensuring that documents (electronic or hardcopy and revisions thereto) are
proposed, reviewed for accuracy, approved for release by authorized personnel, distributed properly and
controlled to ensure use of the correct version at the location where the prescribed activity is performed.

Federal Insecticide. Fungicide and Rodenticide Act fFIFRAl: Legislation under 7 U.S.C. 135 et seq., as
amended, that empowers the EPA to register insecticides, fungicides, and rodenticides.

Federal Water Pollution Control Act (Clean Water Act. CWA): Legislation under 33 U.S.C. 1251 et seq.,
Public Law 92-50086 Stat. 816, that empowers EPA to set discharge limitations, write discharge permits,
monitor, and bring enforcement action for non-compliance.

Field Duplicate (FD): Duplicate field-collected sample.

Field of Accreditation (previously Field of Testingl: NELAC's approach to accrediting laboratories by
matrix, technology/method and analyte/analyte group. Laboratories requesting accreditation for a matrix-
technology/method-anaiyte/analyte group combination or for an updated/improved method are required to
submit only that portion of the accreditation process not previously addressed.

Good Laboratory Practices (GLP): Formal regulations for performing basic laboratory operations outlined
in 40 CFR Part 160 and 40 CFR Part 729 and required for activities performed under FIFRA and TSCA.

Holding Time (Maximum Allowable Holding Time): The maximum time that a sample may be held prior to
analysis and still be considered valid or not compromised.

Initial Demonstration of Capability (IDC): A procedure to establish the ability of the analyst to generate
acceptable accuracy. See also Demonstration of Capability.
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Instrument Detection Limit (IDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific instrument. The IDL
is associated with the instrumental portion of a specific method only, and sample preparation steps are
not considered in its derivation. The IDL is a statistical estimation at a specified confidence interval of the
concentration at which the relative uncertainty is ±100%. The IDL represents a range where qualitative
detection occurs on a specific instrument. Quantitative results are not produced in this range.

Internal Standard: A known amount of standard added to a test portion of a sample as a reference for
evaluating and controlling the precision and bias of the applied analytical method.

Laboratory Control Sample (LCS): A sample matrix, free from the analytes of interest, spiked with verified
known amounts of analytes or a material containing known and verified amounts of analytes. It is
generally used to establish infra-laboratory or analyst specific precision and bias or to assess the
performance of all or a portion of the measurement system. The LCS is processed simultaneously with,
and under the same conditions as, samples through all steps of the analytical procedure.

Laboratory Control Sample Duplicate (LCSD): A replicate laboratory control sample.

Laboratory Duplicate: Aliquots of a sample taken from the same container under laboratory conditions
and processed and analyzed independently.

Laboratory Quality Manual (LQM1: A document stating the quality policy, quality system and quality
practices of the laboratory. The LQM may include by reference other documentation relating to the
laboratory's quality system.

Limit of Detection (LOP): The minimum amount of a substance that an analytical process can reliably
detect (see Detection Limit).

Matrix: The substrate of a test sample. Common matrix descriptions are defined in Table 3.

Table 3. Matrix Descriptions

Matrix

Air

Aqueous

Drinking Water
Liquid
Solid

Description

Whole gas or vapor sample including those contained in flexible or rigid
wall containers and the extracted concentrated analytes of interest from
a gas or vapor that are collected with a sorbent tube, impinger solution,
filter, or other device.
Aqueous sample excluded from the definition of Drinking Water matrix.
Includes surface water, groundwater, effluents, leachates and
wastewaters.
Aqueous sample that has been designated a potable water source.
Liquid with <15% settleable solids.
Soil, sediment, sludge, ash, paint chips, filters, wipes or other matrices
with >15% settleable solids.
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Waste A product or by-product of an industrial process that results in a matrix
not previously defined (i.e., drum liquid or oils).

Matrix Duplicate (MD): Duplicate aliquot of a sample processed and analyzed independently; under the
same laboratory conditions; also referred to as Sample Duplicate.

Matrix Spike (MS): Field sample to which a known amount of target analyte(s) is added. Matrix spikes
are used, for example, to determine the effect of the matrix on a method's recovery efficiency.

Matrix Spike Duplicate (MSP): A replicate matrix spike.

Method Detection Limit (MDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific measurement
system. The MDL is a statistical estimation at a specified confidence interval of the concentration at which
the relative uncertainty is +100%. The MDL represents a range where qualitative detection occurs using a
specific method. Quantitative results are not produced in this range.

National Institute of Standards and Technology (NIST): An agency of the US Department of Commerce's
Technology Administration that is working with EPA, States, NELAC, and other public and commercial
entities to establish a system under which private sector companies and interested States can be
accredited by NIST to provide NIST-traceable proficiency testing (PT) to those laboratories testing
drinking water and wastewater.

Negative Control: Measures taken to ensure that a test, its components, or the environment do not cause
undesired effects, or produce incorrect test results.

Non-eonformance: An indication, judgment, or state of not having met the requirements of the relevant
specifications, contract, or regulation.

Performance Audit: The routine comparison of independently obtained qualitative and quantitative
measurement system data with routinely obtained data in order to evaluate the proficiency of an analyst
or laboratory.

Performance Based Measurement System (PBMS): A set of processes wherein the data quality needs,
mandates or limitation of a program or project are specified and serve as criteria for selecting
measurement processes which will meet those needs in a cost-effective manner.

Positive Control: Measures taken to ensure that a test and/or its components are working properly and
producing correct or expected results from positive test subjects.

Precision: An estimate of variability. It is an estimate of agreement among individual measurements of
the same physical or chemical property, under prescribed similar conditions. Precision is usually
expressed as standard deviation, variance or range, in either absolute or relative terms.

Preservation: Refrigeration and/or reagents added at the time of sample collection to maintain the
chemical, physical and/or biological integrity of the sample.
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Proficiency Testing: Determination of the laboratory calibration or testing performance by means of inter-
laboratory comparisons.

Proficiency Test (PT) Sample: A sample, the composition of which is unknown to the analyst that is
provided to test whether the analyst/laboratory can produce analytical results within specified
performance limits. Also referred to as Performance Evaluation (PE) Sample.

Proprietary: Belonging to a private person or company.

Quality Assurance (QA): An integrated system of activities involving planning, quality control, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence.

Quality Assurance (Project) Plan (QAPP1: A formal document describing the detailed quality control
procedures by which the quality requirements defined for the data and decisions pertaining to a specific
project are to be achieved.

Quality Control (QC): The overall system of technical activities, the purpose of which is to measure and
control the quality of a product or service.

Quality Control (QC) Sample: A control sample, generated at the laboratory or in the field, or obtained
from an independent source, used to monitor a specific element in the sampling and/or testing process.

Quality Management Plan (QMP): A formal document describing the management policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an agency,
organization or laboratory to ensure the quality of its product and the utility of the product to its users.

Quality System: A structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality system
provides the framework for planning, implementing, and assessing work performed by the organization
and for carrying out required QA and QC.

Quantitation Limit (QL): The minimum amount of a substance that can be quantitatively measured with a
specified degree of confidence and within the accuracy and precision guidelines of a specific
measurement system. The QL can be based on the MDL, and is generally calculated as 3-5 times the
MDL, however, there are analytical techniques and methods where this relationship is not applicable.
Also referred to as Practical Quantitation Level (PQL), Estimated Quantitation Level (EQL), Limit of
Quantitation (LOQ) and Reporting Limit (RL).

Raw Data: Any original information from a measurement activity or study recorded in laboratory
notebooks, worksheets, records, memoranda, notes, or exact copies thereof and that are necessary for
the reconstruction and evaluation of the report of the activity or study. Raw data may include
photography, microfilm or microfiche copies, computer printouts, magnetic/optical media, including
dictated observations, and recorded data from automated instruments. Reports specifying inclusion of
"raw data" do not need all of the above included, but sufficient information to create the reported data.
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Record Retention: The systematic collection, indexing and storing of documented information under
secure conditions.

Reference Standard: A standard, generally of the highest metrological quality available at
location, from which measurements made at that location are derived.

given

Reporting Limit (RL): The level to which data is reported for a specific test method and/or sample. See
quantitation limit (QL). The RL must be minimally at or above the MDL.

Resource Conservation and Recovery Act (RCRA): Legislation under 42 U.S.C. 321 et seq. (1976), that
gives the EPA the authority to control hazardous waste from the "cradle-to-grave", including its
generation, transportation, treatment, storage, and disposal.

Safe Drinking Water Act (SDWA): Legislation under 42 U.S.C. 300f et seq. (1974), Public Law 93-523,
that requires the EPA to protect the quality of drinking water in the U.S. by setting maximum allowable
contaminant levels, monitoring, and enforcing violations.

Sample Tracking: Procedures employed to record the possession of the sample from the time of sampling
until analysis, reporting, and archiving. These procedures include the use of a Chain of Custody form that
documents the collection, transport, and receipt of samples by the laboratory. In addition, access to the
laboratory is limited and controlled to protect the integrity of the samples.

Selectivity: The capability of a measurement system to respond to a target substance or constituent in
the presence of non-target substances.

Sensitivity: The capability of a method or instrument to discriminate between measurement responses
representing different levels (e.g., concentrations) of a variable of interest.

Spike: A known amount of an analyte added to a blank, sample or sub-sample; used to determine
recovery efficiency or for other quality control purposes.

Standard Operating Procedure (SOP): A written document which details the method of an operation,
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted as
the method for performing certain routine or repetitive tasks.

Surrogate: A substance with properties that mimic the analyte of interest. It is unlikely to be found in
environmental samples and is added to them for quality control purposes.

Systems Audit: A thorough, systematic, on-site, qualitative review of the facilities, equipment, personnel,
training, procedures, record keeping, data validation, data management, and reporting aspects of a total
measurement system.

Test Method: Defined technical procedure for performing a test.

Toxic Substances Control Act (TSCA): Legislation under 15 U.S.C. 2601 et seq., (1976), that provides for
testing, regulating, and screening all chemicals produced or imported into the United States for possible
toxic effects prior to commercial manufacture.
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Traceabilitv: The property of a result of a measurement that can be related to appropriate international or
national standards through an unbroken chain of comparisons.

Trip Blank (TB): A blank matrix placed in a sealed container at the laboratory that is shipped, held
unopened in the field, and returned to the laboratory in the shipping container with the field samples.

Verification: Confirmation by examination and provision of evidence that specified requirements have
been met.

NOTE: In connection with the management of measuring equipment, verification provides a
means for checking that the deviations between values indicated by a measuring instrument and
corresponding known values of a measured quantity are consistently smaller than the maximum
allowable error defined in a standard, regulation or specification peculiar to the management of
the measuring equipment.

The result of verification leads to a decision either to restore in service, to perform adjustment, to
repair, to downgrade, or to declare obsolete. In all cases, it is required that a written trace of the
verification performed be kept on the measuring instrument's individual record.

3.1 Formulas and Calculations

The laboratories use a number of calculations in the analytical process. Following are the most common
calculations and formulas. Additional calculations / formulas are included in the respective analytical
SOPs.

Mean ( x ) : Adding together the numerical values (a, b, c, etc.) of an analysis and dividing this sum by the
number n of measurements used yields the mean.

_ a+b+c
x =

Standard Deviation(s): The standard deviation is calculated by taking the square root of the quotient from
the sum of all the squared individual deviations divided by one less than the number of measurements (n
-1) used in the analysis. Statistically it has been determined that as the number of measurements n
exceeds 30, the n - 1 term can be simplified to n.

"
x* +y' + z',

n-l

The standard deviation can be calculated in five steps:

1. Determine the mean (x).
2. Subtract the mean from each measured data item.
3. Square each difference.
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4. Find the average of the squared terms in step 3.
5. Calculate the square root of the average found in step 4 by dividing by one less than the actual

number of measurements.

Relative Percent Difference (RPD):

A-B
RPD =

(A + B)/2
x100

A = Measured concentration of the first sample or spike aliquot
B = Measured concentration of the second sample or spike aliquot

Percent Recovery (% Recovery):

% Recovery =
SA

SSR = Spike sample result
SR = Sample result
SA = Spike added from spiking standard

Final result calculation: The area of the sample is read from the quantitation report to give the reporting
units of the compound (reporting units are micrograms in the example). The result is obtained as follows:

Waters:

Hg IL = H&— x — x dilution factor
L Vi

Solids/Diluted Wastes:

mglKg =
ue* Vf

— x —
ml W

x dilution factor

Vf = Final Volume (mL)
Vi = Initial Sample Volume (L)
W = Weight (g)

* Read from quantitation report

Response Factor: A response factor is calculated for each analyte of interest and surrogate using the
internal standard method.
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Ax = Integrated abundance of quantitation ion of the analyte
Ais = Integrated abundance of quantitation ion of internal standard
Cx = Concentration of analyte purged
Cis = Concentration if internal standard purged

Relative Response Factor (RRF): The relative response factors for each target compound are calculated
relative to the appropriate internal standard (i.e. standard with the nearest retention time).

Xjp^AxCis
AisCx

RRF = Relative Response Factor
Ax = Area of the primary ion for the compound to be measured, counts
Ais = Area of the primary ion for the internal standard, counts
Cis = Concentration of internal standard spiking mixture, ppbv
Cx = Concentration of the compound in the calibration standard, ppbv

[Note: The equation above is valid under the condition that the volume of internal standard spiking
mixture added in all field and QC analyses is the same from run to run, and that the volume of field and
QC sample introduced into the trap is the same for each analysis. Cis and Cx must be in the same units].

4.0 Management Requirements

The organizational chart of Aerotech Environmental Laboratories is presented in Figure 2. Corporate
employees are located at various STL facilities as outlined in the organizational structure.

4.1 Organization and Management

The Laboratory Director is responsible and has the signature authority for approving and implementing this
plan. The Lab Director authorizes other AEL employees to approve the work and release of reports.
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Figure 2. Aerotech Environmental Laboratories Organizational Chart
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4.1.1 Laboratory Facilities

Aerotech Environmental Laboratories is an environmental laboratory with facilities in Phoenix Arizona and
Tucson Arizona. The facilities are dedicated to the production of high quality, cost effective analytical
services.

The Phoenix Aerotech Environmental Laboratories facility is located at 4645 East Cotton Center
Boulevard, Building 3, Suite 189. It is a 24,000 square foot building with individual laboratories for
analyses in air, microbiology, semi-volatile organics, volatile organics, and inorganics.

The facility is divided into separate areas to facilitate sample throughput. Each of these areas has
separate heating, ventilation, and air conditioning systems.

A floor plan is shown in the following figure:
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Figure 3. Aerotech Environmental Laboratories - Phoenix Floor Plan
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The Tucson facility is located at 4455 South Park Avenue, Suite 110. It is a 1,761 square foot service
center that analyzes short hold time parameters and acts as a shipping center. A floor plan is shown in
the following figure:

Figure 4. Aerotech Environmental Laboratories - Tucson Floor Plan
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We encourage clients to tour the laboratories to see the dedication to quality and the systems that are in
place to handle clients' needs. Aerotech Environmental Laboratories maintains an active program on the
Internet to inform its clients of recent changes or additions to the various regulations. A tour can be
scheduled by calling the Laboratory Director.

Aerotech Environmental Laboratories has made a substantial investment in its facilities and equipment to
ensure that the clients' needs are met in a timely fashion, at a competitive price and with results that are of
the highest quality possible. Aerotech Environmental Laboratories abides by the complete instrument
calibration and maintenance requirements specified by the various agencies and methods.
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A list of the major equipment at the Aerotech Environmental Laboratories, Phoenix facility follows:

Table 4. Major Analytical Equipment

Equipment Description Units

Gas Chromatograph (GC) and Gas Chromatograph/Mass Spectrometer (GC/MS):
Hewlett-Packard 6890 Gas Chromatograph and 5973 Mass Spectrometer
Hewlett-Packard 5890 II Gas Chromatograph and 5972A Mass Spectrometer
Hewlett-Packard 5890 II Gas Chromatograph with Dual ECD Detectors
Hewlett-Packard 6890 Gas Chromatograph with Dual Micro ECD Detectors
Hewlett-Packard 5890 Gas Chromatograph with Dual FPD Detectors
Hewlett-Packard 5890 Gas Chromatograph with FID Detector
Hewlett-Packard 5890II Gas Chromatograph with FID -TCD Detector
Thertno-Orion EZ-Flash Chromatography Detector
Purge and Trap Concentrator with Auto Sampler:
Tekmar LSC 3000 Concentrator
Tekmar LSC 3100 Concentrator
Tekmar 2016 Autosampler
Tekmar LSC 2000 Concentrator
Varian Archon Purge & Trap Autosampler
Liquid Autosampler:
Hewlett-Packard 7673
High Performance Liquid Chromatographs (HPLC):
Thermo Finnigan MS/MS LCQ Advantage
Waters HPLC with UV and Fluorescence Detectors and Post Column Derivatjzation
Agilent HPLC 1100 with Diode Array, Fluorescence Detectors and Autosampler
VOC Air Analysis Sytem:
Hewlett-Packard 6890 Gas Chromatograph and 5973 Mass Spectrometer
Entech 4600 Diluter
Entech 7100 Preconcentrator
Entech 3100 Cleaning System
Entech 7032-L 21 Position Loop Injection Autosampler
Entech Silonite Coated Canisters (400mL, 1.0 Liter, 2.7 Liter, 6 Liter)
General Chemistry:
Man-Tech BOD Assay Plus with Gilson Autosampler and YSI Model 58 Dissolved Oxygen Meter
Man-Tech Titrator with Gilson Autosampler and Jenway Conductivity Meter
Kontes Mid-Vap Cyanide Distillation
YSI Model 58 Dissolved Oxygen Meter
Dionex DX-100 Ion Chromatograph with Autosampler
Dionex DX4000i Advanced Ion Chromatography System with Autosampler
Dionex ICS 1000 Ion Chromatograph with Autosampler
O-l-Analyfical Flow Solution IV + RA Sampler
Shimadzu UV-1700 Spectrophotometer
Hach DR3000 Spectrophotometer
Turner Model 830 Spectrophotometer
Infrared Spectrometer Foxboro Miran IFF
A. I. Scientific AIM 500 TKN Digester

1
1
2

2
1
2
1
2

200+

1
1
1
1
1
1
1
1
1
1
2
1
1
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Equipment Description - cont'd Units

Sample Preparation:
Dionex Accelerated Solvent Extractor (ASE 200)
Organamation N-Evap Concentrator
Environmental Express Digestion Block
Organamation S-Evap-KD Solvent Evaporator
30 Position Electrothermal Liquid/liquid Extraction System
BUCHI Rotovapor Water Bath
Heatsystems Ultrasonic Processor
Inductively Coupled Plasma Spectrophotometer/Mass Spectrophotometer (ICP/MS):
Perkin/Elmer ICP MS 6100 with AS93 Autosampler
Inductively Coupled Plasma Spectrophotometer (ICP):
Perkin-Elmer 3300XL Optima ICP with AS91 Autosampler
Atomic Absorption Spectrometers:
Perkin-Elmer 5100 Zeeman Graphite Furnace AA with autosampler
Perkin-Elmer 4100ZL Graphite Furnace AA with autosampler
Mercury Analyzer:
Perkin-Elmer FIMS 100 with AS-90 autosampler
Microbiology:
Leica Colony Counter
Nikon Alphaphot YS Microscope
VWR Model 1535 Incubator
Temperature Controlled Water Bath with Recirculating Pump
Analytical Balance:
Sartorius Balance, Model CP225D and Model A120S
A&D Balance, Model GR120
Mettler Balance, Model AX205
Laboratory Information Management Computer System:
K/iem/a Omega

4.1.2 Roles and Responsibilities

The specific duties and responsibilities of the Laboratory Director, Quality Assurance Manager, Quality
Assurance Specialists, Department Managers, Project Managers, and ChemistsrTechnicians are as follows.

In the absence of any one individual, the staff or assistant within each department is professionally skilled in
the ability to administer the function of the administrator or support personnel, see the Deputies List on file in
the QA department. This will allow for the continuance of the day-to-day operations of the laboratory.

The Human Resources department maintains job descriptions for all positions.

4.1.2.1 Laboratory Director

The ultimate responsibility for the generation of reliable laboratory data rests with the Laboratory Director,
who is accountable to his General Manager and oversees the daily operations of the laboratory. The
Laboratory Director's responsibilities include allocation of personnel and resources, setting goals and
objectives for the business and employees, achieving the financial, business and quality objectives of AEL.
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Furthermore, to see that all tasks performed in the laboratory are conducted according to the requirements of
this LQM, and/or the appropriate SOPs.

The Laboratory Director has the authority to affect those policies and procedures to ensure that only data
of the highest level of excellence are produced. As such, the Laboratory Director supports a QA Section,
which has responsibilities independent from sampling and analysis.

The Laboratory Director, with the assistance of the Quality Assurance Specialists, has the overall
responsibility for establishing policies that ensure the quality of analytical services meet our clients'
expectations. These policies are defined in this LQM.

4.1.2.2 Quality Assurance Manager

The Quality Assurance (QA) Manager has the full-time responsibility to evaluate the adherence to policies
and to assure that systems are in place to produce the level of quality defined in this LQM. The QA Manager
is responsible for the approval of IDL/MDL studies, method validation studies, data package inspections; and
LIMS system method development, validation and maintenance. In addition, the QA Manager may assist in
the preparation, compilation, and submittal of quality assurance plans; reviews program plans for consistency
with organizational and contractual requirements and advises appropriate personnel of deficiencies. The QA
Manager is assisted by a QA Specialist that maintains QA records, certifications and accreditations, initiates
and oversees both internal and external audits and corrective action procedures, manages the laboratory's
PT Program, and maintains documentation of training.

The QA Manager shall have the final authority to accept or reject data, and to stop work in progress in the
event that procedures or practices compromise the validity and integrity of analytical data. The QA
Manager is available to any employee at the facility to resolve data quality or ethical issues. The QA
Manager shall be independent of laboratory operations and has an indirect reporting relationship to the
QA Director.

4.1.2.3 Project Managers

The laboratory recognizes the importance of efficient project management. The laboratory Project
Managers (PM) are responsible for the requirements for the project, ensuring that technical requirements
are understood by the laboratory, and advising the Laboratory, QA and Technical Managers of all
variances. The laboratory Project Manager will provide technical guidance and the necessary laboratory-
related information to the preparer of project-specific QAPPs and provide peer review of the final
document to ensure accuracy of the laboratory information.

The Project Manager is designated as the Sample Management Coordinator for any work subcontracted
under their management. The Project Manager verifies each subcontracting request to ensure that special
client restrictions are not jeopardized (e.g., samples must be analyzed by the receiving affiliated or network
laboratory and must maintain specific certification(s)). The Project Manager is also responsible for data
review; and invoicing of all laboratory subcontractors. The Project Manager discusses any deficiencies or
anomalies with the subcontractor prior to reporting any data to the client.
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4.1.2.4 Technical Managers

The Technical Managers are the Laboratory Director, the laboratory Department Managers and the QA
Department Manager and Specialists. They are as follows:

« Robert Woods, Laboratory Director
» James Boerst, Quality Assurance Manager,
» David Schreiner, Quality Assurance Specialist,
« Anne Nichols, Quality Assurance Specialist,
» Yu Min Shi, Operations Manager,
» Ping Su, Volatiles Department Manager
» Todd Borowski, Semi-Volatiles Department Manager,
« Robert Floyd, Metals Department Manager
» Daniel Norris, General Chemistry Section Leader,
» Amy Cerwinski, General Chemistry Section Leader,
« Marcus Hueppe, Extractions Department Manager
» Stephanie Stimson, Industrial Hygiene Department Manager
» Ivo Hrabovsky, Special Projects Department Manager
« Marcia Smith, Client Services Department Manager
» Korky Vault, Tucson Service Center Manager

All of these managers report to the Laboratory Director and serve as the technical experts on assigned
projects, provide technical liaison, assist in resolving any technical issues within the area of their
expertise; and implement established policies and procedures to assist the Laboratory Director in
achieving section goals. The Technical Managers are responsible for ensuring that their personnel are
adequately trained to perform analyses; that equipment and instrumentation under their control is
calibrated and functioning properly; that system and performance audits are performed on an as-needed
basis; provide input and review in the development and implementation of project-specific QA/QC
requirements; and for providing the critical review of proposal and project work for programs as directed
by the Laboratory Director. The Technical Managers coordinate these activities with the project
management and quality assurance sections.

4.1.2.5 Quality Assurance Specialist

The QA Specialist is responsible for conducting and evaluating results from system audits; the preparation of
SOPs and QA documentation, reviews program plans for consistency with organizational and contractual
requirements and will advise appropriate personnel. The QA Specialist also:

» Preparation, compilation, submittal and review of Quality Assurance Plans,
» Performs annual internal audits,
» Manages the performance testing (PT) studies and personnel training records,
» Manages document control, and
» Manages certifications and accreditations.
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4.1.2.6 Chemists / Technicians

Any effective laboratory quality assurance/quality control program depends on the entire organization,
including management and even/ individual on the laboratory staff. The initial review for acceptability of
analytical results rests with the analysts conducting the various tests. Observations made during the
performance of an analytical method may indicate that the analytical system is not in control. Analysts must
use quality control indicators to assure that the method is in-control before reporting results.

4.2 Quality System

Organizational support for implementing the quality system and achieving the quality objectives is derived
from this LQM and SOPs. Within these documents, management with executive responsibilities ensures
that the quality policy is understood, implemented, and maintained at all levels of the organization. The
development and implementation of appropriate accountabilities, duties, and authority by organizational
positions are clearly delineated. Line organizations achieve and verify that specifications are achieved; QA
organizations assist and provide oversight and verification of processes through planning, reviews, audits,
and surveillances. Top management leadership, support and direction ensures that the policies and
procedures are appropriately implemented.

4.2.1 Objectives of the Quality System

The goal of the quality system is to ensure that business operations are conducted with the highest
standards of professionalism in the industry.

To achieve this goal, it is necessary to provide our clients with not only scientifically sound, well
documented, and regulatory compliant data, but also to ensure that we provide the highest quality service
available in the industry with uncompromising data integrity. A well-structured and well-communicated
quality system is essential in meeting this goal. The laboratory's quality system is designed to minimize
systematic error, encourage constructive, documented problem solving, and provide a framework for
continuous improvement within the organization.

As stated in Section 1.3, this LQM and the SOPs themselves are the basis and outline for our quality and
data integrity system and contain requirements and general guidelines under which the laboratories
conducts our operations. In addition, other documents may be used by the laboratories to clarify
compliance with quality system or other client requirements. In reading the LQM, SOPs and other document
numbers are noted. These numbers refer to the laboratories' procedure(s) associated with the subject item.
A table listing these quality system policies and procedures is appended to this document.

The QA Manager and QA Specialist are responsible for implementing and monitoring the Quality System.
The QA Manager reports to the Laboratory Director on the performance of the quality system for review and
continuous improvement. The QA Manager has sufficient authority, access to wont areas, and
organizational freedom (including sufficient independence from cost and schedule considerations) to:

+ Initiate action to prevent the occurrence of any nonconformities related to product, process and quality
system,

» Identify and record any problems affecting the product, process and quality system,
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» Initiate, recommend, or provide solutions to problems through designated channels,
• Verify implementation of solutions, and
« Assure that further work is stopped or controlled until proper resolution of a non-conformance, deficiency,

or unsatisfactory condition has occurred and the deficiency or unsatisfactory condition has been
corrected.

The QA Manager reports where appropriate action can be affected. However, should a situation arise where
acceptable resolution of identified problems cannot be agreed upon at the laboratory level, direct access to
STL's Corporate Quality Director is available. This provides laboratory QA personnel non-laboratory
management support, if needed, to ensure that QA policies and procedures are enforced.

The QA Manager or QA Specialist conducts annual LQM training for all laboratory and administrative
personnel to ensure their familiarity with the quality documentation and the implementation of the policies
and procedures in their work.

4.3 Document Control

The laboratory maintains procedures to control documents and analytical data. Since intensive data is
generated and this is our primary product, document control is inherently segregated from data control, as
described further in Sections 4.3.1 and 4.3.2.

4.3.1 Document Control Procedure

Security and control of documents are necessary to ensure that confidential information is not distributed
and that all current copies of a given document are from the latest applicable revision. Unambiguous
identification of a controlled document is maintained by identification of the following items in the
document header or footer: Document Number, Revision Number, Effective Date, and Number of Pages.
Document control may be achieved by either electronic or hardcopy distribution.

Controlled documents are authorized by the QA Department and records of their distribution are kept by
the QA Department. For tracking purposes, a control copy number is assigned to LQMs and SOPs.

4.3.1.1 Document Revision

Changes to documents occur when a procedural change warrants a revision of the document. When an
approved revision of a controlled document is ready for distribution, obsolete copies of the document are
replaced with the current version of the document.

SOPs are updated on a 12-24 month basis, which is tracked by an established review schedule (see the
Operation of Document Control in AQUA, SOP 30-038). These reviews are conducted by the author and/or
QA personnel. The department manager/designee, a QA representative and the Laboratory
Director/designee provide the approval signatures for each SOP. When SOPs are revised, the previous
revision is stamped "OBSOLETE" with the date the document became obsolete. Obsolete SOPs are filed
by the QA Department.
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4.3.2 Data Control

All raw data, such as bound logbooks, instrument printouts, magnetic tapes, electronic data, as well as final
reports, are retained for a minimum period of 5 years. Drinking water data is retained for a minimum of 12
years.

Raw data and reports are documented and stored in a manner that is easily retrievable. The procedure for
maintaining raw data records is briefly described below:

» Instrument printouts are filed by instrument identification and analysis date.
» Printed client reports are filed numerically by date received.
+ Hard copy data are maintained in an on-site and secured storage area.
« The computer information is backed up on tape daily, and stored in a secured and controlled

environment to maintain the integrity of the electronic information in the event of system failure. Copies
of all back-up tapes are maintained in secured off-site locations.

« Copies of client final reports are maintained electronically.

4.4 Reguest. Tender, and Contract Review

4.4.1 Contract Review

For many environmental sampling and analysis programs, testing design is site or program specific and
does not necessarily "fit" into a standard laboratory service or product. It is AEL's intent to provide both
standard and customized environmental laboratory services to our clients. To ensure project success,
technical staff perform a thorough review of technical and QC requirements contained in contracts.
Contracts are reviewed for adequately defined requirements and AEL's capability to meet those
requirements.

All contracts entered into by the laboratories are reviewed for the client's requirements in terms of
compound lists, test methodology requested, sensitivity, accuracy, and precision requirements. The
reviewer ensures that the laboratories' test methods are suitable to achieve these requirements and that
the laboratories hold the appropriate certifications and approvals to perform the work. The review also
includes the laboratories' capabilities in terms of turnaround time, capacity, and resources to provide the
services requested, as well as the ability to provide the documentation, whether hard copy or electronic. If
the laboratories cannot provide all services but intends to subcontract such services, whether to another
STL facility or to an outside firm, this will be documented and discussed with the client prior to contract
approval.

Any contract requirement or amendment to a contract communicated to AEL verbally is documented and
confirmed with the client in writing. Any discrepancy between the client's requirements and AEL's
capability to meet those requirements is resolved in writing before acceptance of the contract. Contract
amendments, initiated by the client and/or AEL, are documented in writing for the benefit of both the client
and AEL. Documentation is recorded in the quotation documented in the LIMS, or in the project file.

All contracts, contract amendments, and documented communications become part of the permanent
project record as defined in Section 4.12.1.
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4.4.2 Project-Specific Quality Planning

Communication of contract specific technical and QC criteria is an essential activity in ensuring the
success of site-specific testing programs. To achieve this goal, AEL assigns a Project Manager (PM) to
each client. The PM is the first point of contact for the client. It is the PM's responsibility to ensure that
project specific technical and QC requirements are effectively evaluated and communicated to the
laboratories' personnel before and during the project. QA department involvement may be needed to
assist in the evaluation of custom QC requirements.

PM's are the direct client contact and they ensure resources are available to meet project requirements.
Although PM's do not have direct reports or staff in production, they coordinate opportunities and work with
laboratory management and department managers to ensure available resources are sufficient to perform
work for the client's project. Project management is positioned between the client and laboratory resources.

Prior to work on a new project, the dissemination of project information and/or project opening meetings may
occur to discuss schedules and unique aspects of the project. Items to be discussed may include the project
specifications, turnaround times, holding times, methods, analyte lists, reporting limits, deliverables, sample
hazards, or other special requirements. The PM introduces new projects to the department managers
through meetings or written notification. This communication provides direction to the laboratories' staff in
order to maximize production and client satisfaction, while maintaining quality.

Any change(s) that may occur within an active project is agreed upon between the client/regulatory agency
and the Project Manager/laboratory. These changes (e.g., use of a non-standard method or modification of
a method) must be documented prior to implementation. Documentation pertains to any document, e.g.,
letter, variance, contract addendum, which has been signed by both parties.

Such changes are also communicated to the laboratories through the Status Meetings, which are conducted
up to three times per week. The laboratories' staff is then introduced to the modified requirements via the
Project Manager or the individual laboratory section manager. After the modification is implemented into the
laboratories' procedure, documentation of the modification is made in the case narrative of the data report(s).

AEL strongly encourages our clients to visit the laboratories and hold formal or informal sessions with
employees in order to effectively communicate ongoing client needs as well as project specific details for
customized testing programs.

Minor changes can be communicated through the "Change Order Form". The relevant department
manager(s) approve changes on the "Change Order Form". The signed "Change Order Form" becomes
part of the project file.

4.4.3 Data Quality Objectives

Data quality objectives (DQO) are qualitative and quantitative statements used to ensure the generation
of the type, quantity, and quality of environmental data that will be appropriate for the intended
application. Typically, DQOs are identified before project initiation and during the development of a
QAPP. The analytical DQOs addressed in this section are precision, accuracy, representativeness,
completeness, and comparability.
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The components of analytical variability (uncertainty) can be estimated when QC samples of the right
types and at the appropriate frequency are incorporated into the measurement process of the
laboratories. AEL incorporates numerous QC samples to obtain data for comparison with the analytical
DQOs and to ensure that the measurement system is functioning properly. The control samples and their
applications, described in Section 5.8.2, are selected based on regulatory, method- or client-specific
requirements. Analytical QC samples for inorganic and organic analyses may include calibration blanks,
instrument blanks, method blanks, LCS, LCSD, calibration standards, MS, MSD, MD, and surrogate
spikes.

The DQOs discussed below ensure that data are gathered and presented in accordance with procedures
appropriate for its intended use, that the data is of known and documented quality, and are able to
withstand scientific and legal scrutiny.

4.4.3.1 Precision

Precision is an estimate of variability. It is an estimate of agreement among individual measurements of
the same physical or chemical property, under prescribed similar conditions. Precision is expressed
either as Relative Standard Deviation (RSD) for greater than two measurements or as Relative Percent
Difference (RPD) for two measurements. Precision is determined, in part, by analyzing data from LCS,
LCSD, MS, MSD, and MD samples. A description of these control samples is provided in Section 5.8.2.

Precision also refers to the measurement of the variability associated with the entire process, from
sampling to analysis. Total precision of the process can be determined by analysis of duplicate or
replicate field samples and measures variability introduced by both the laboratory and field operations.

4.4.3.2 Accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number of measurements and the true or expected value. It reflects the total
error associated with a measurement.

Both random and systematic errors can affect accuracy. For chemical properties, accuracy is expressed
either as a percent recovery (%R) or as a percent bias (R - 100). Accuracy is determined, in part, by
analyzing data from LCS, LCSD, MS and MSD samples.

Accuracy and precision objectives employed by the laboratory are as defined in the CERCLA's Inorganic
and Organic Statements of Work (SOW); statistically-derived control limits; or default limits as listed in
each respective method SOP.

4.4.3.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic of a
population, a variation in a physical or chemical property at a sampling point, or an environmental
condition. Data representativeness is primarily a function of sampling strategy; therefore, the sampling
scheme must be designed to maximize representativeness. Representativeness also relates to ensuring
that, through sample homogeneity, the sample analysis result is representative of the constituent
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concentration in the sample matrix. AEL makes every effort to analyze an aliquot that is representative of
the original sample, and to ensure the homogeneity of the sample before sub-sampling.

4.4.3.4 Completeness

Completeness is defined as the percentage of measurements that are judged valid or useable. Factors
negatively affecting completeness include the following: sample leakage or breakage in transit or during
handling, loss of sample during laboratory analysis through accident or improper handling, improper
documentation such that traceability is compromised, or sample result is rejected due to failure to
conform to QC specifications. A completeness objective of greater than 90% of the data specified by the
statement of work is the goal established for most projects.

4.4.3.5 Comparability

Comparability is a measure of the confidence with which one data set can be compared to another. To
ensure comparability, all laboratory analysts are required to use uniform procedures (e.g., SOPs) and a
uniform set of units and calculations for analyzing and reporting environmental data.

A measure of inter-laboratory comparability is obtained through the laboratories' participation in
proficiency testing (PT) programs established with Water Supply (WS), Water Pollution (WP), Solid
Waste (SW), Underground Storage Tank (UST) and American Industrial Hygiene Association (AIHA)
programs. In addition, the laboratories employ the use of NIST or EPA traceable standards, when
available, to provide an additional measure of assurance of the comparability of data.

Project representativeness and comparability are dependent upon the sampling plan on a project specific
basis, and are therefore not covered in this LQM. Assessment of site and collection representativeness
and comparability is performed by the field engineer.

4,4.3.6 Additional DQOs

Method Detection Limits
The method detection limit (MDL) is the lowest concentration that can be detected for a given analytical
method and sample matrix with 99% confidence that the analyte is present. The MDL is determined
according to Appendix B of 40 CFR 136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants" (see SOP 09-010, Method Detection Limit Studies 40 CFR Part 136, Appendix B). MDLs reflect
a calculated (statistical) value determined under ideal laboratory conditions in a clean matrix, and may not be
achievable in all environmental matrices. The laboratories maintain MDL studies for analyses performed;
these are verified at the frequency specified in the analytical SOP. The laboratories perform MDLs on
drinking water methods are least annually.

For the performance of non-routine methods, e.g., client/contract requirement, MDLs or Method Validation
Studies will be completed on an as needed basis. The client, Project Manager and Department
Manager/Laboratory Director, will determine the turnaround time for such studies.

Reporting Limits
Reporting Limits are defined as the lowest concentration of an analyte determined by a given method in a
given matrix that the laboratory feels can be reported with acceptable quantitative error or client
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requirements, values specified by the EPA methods or other project and client requirements. The
laboratories reporting limits are further related and verified in the calibration curve. The lowest calibrated
point must be at, or below, the reporting limit. Because of the high level of quantitative error associated with
determinations at the level of the MDL, the laboratories endeavor to keep reporting limits higher than the
MDL. Wherever possible, reporting is limited to values approximately 3-5 times the respective MDL to
ensure confidence in the value reported. Client specific requests for reporting to the MDL are special
circumstances and are qualified as estimated results.

MDL studies are performed at the frequency specified in the SOP, and reporting limits are assessed. If the
MDL does not meet the routine laboratory reporting limit or the method specified limit, it is repeated or the
laboratories reporting limit is reassessed.

4.5 Subcontracting

Subcontracting is arranged with the documented consent of the client, in a timely response, which shall
not be unreasonably refused. All QC guidelines specific to the client's analytical program are transmitted
to the subcontractor and agreed upon before sending the samples to the subcontract facility. Proof of
required certifications from the subcontract facility are maintained in the Quality Assurance records.
Where applicable, specific QC guidelines are transmitted to the subcontract laboratory. Samples are
subcontracted under formal Chain of Custody (COC).

Subcontract laboratories may receive an on-site audit by a representative of AEL's QA staff if it is deemed
appropriate by the QA Manager. The audit involves a measure of compliance with the required test
method, QC requirements, as well as any special client requirements. AEL may also perform a paper
audit of the subcontractor, which would entail reviewing the LQM, PT studies, and any recent regulatory
audits with the laboratory's responses.

Intra-company subcontracting may also occur between STL facilities. Infra-company subcontracting within
STL is arranged with the documented consent of the client (e.g., QAPP, quotation). The originating
laboratory is responsible for communicating all technical, quality, and deliverable requirements as well as
other contract needs.

Project reports from both AEL and external subcontractors are not altered and are included in their
original form in the final project report provided by AEL. This clearly identifies the data as being produced
by a subcontractor facility. All data, as required in Section 5.9.4, is included (see SOPs 09-008 Reporting
Analytical Data and 30-009 New Subcontractor Laboratory Approvals).

4.6 Purchasing Services and Supplies

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the quality of their
products, their ability to meet the demand for their products on a continuous and short term basis, the
overall quality of their services, their past history, and competitive pricing. This is achieved through
evaluation of objective evidence of quality furnished by the supplier, which can include certificates of
analysis, recommendations, and proof of historical compliance with similar programs for other clients. To
ensure that quality critical consumables and equipment conform to specified requirements, all purchases
from specific vendors are approved by a member of the supervisory or management staff.
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Chemical reagents, solvents, glassware, and general supplies are ordered as needed to maintain
sufficient quantities on hand. Purchasing guidelines for equipment and reagents meet with the
requirements of the specific method and testing procedures for which they are being purchased. The
measurements for evaluation and selection of suppliers; the acceptance of supplies and services; and
certificates of conformance are described in the procurement documents (SOP 30-035 Approving
Chemicals, Reagents and Vendors, and STL Policy P-Pu-001 Purchase Order Requirements).

4.7 Service to the Client

4.7.1 Sample Acceptance Policy

Samples are considered to have "quality" issues if the following conditions are observed upon sample
receipt:

« Cooler and/or samples are received outside of temperature specification,
« Samples are received broken or leaking,
» Samples are received beyond holding time,
» Samples are received without appropriate preservation,
» Samples are received in inappropriate containers,

COC does not match samples received,
COC is not property completed or not received,
Breakage of any Custody Seal,
Apparent tampering with cooler and/or samples,
Headspace in volatiles samples,
Seepage of extraneous water or materials into samples,

» Inadequate sample volume,
» Illegible, impermanent, or non-unique sample labeling.

When samples are received that have "quality" issues, this is documented on the hardcopy COC, the
Sample Receipt Checklist, and the client is contacted for instructions. If the client decides to proceed with
the analysis, the project report will clearly indicate any of the above conditions and the resolution (SOP
11-001 Sample Receipt and Log-in).

4.7.2 Client Confidentiality and Proprietary Rights

Data and sample materials provided by the client or at the client's request, and the results obtained by
AEL, shall be held in confidence (unless such information is generally available to the public or is in the
public domain or client has failed to pay AEL for all services rendered or is otherwise in breach of the
terms and conditions set forth in the AEL and client contract) subject to any disclosure required by law or
legal process. Technical, business and proprietary information provided by a client and data/information
generated by the laboratories are restricted for the use within the laboratories for purposes of accomplishing
the project. Client information is not to be used on other projects or revealed except in conjunction with
project work to anyone outside the laboratories without permission of the client.

AEL's reports, and the data and information provided therein, are for the exclusive use and benefit of
client, and are not released to a third party without written consent from the client.
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4.8 Complaints

AEL believes that effective client complaint handling processes have important business and strategic
value. Listening to and documenting client's concerns captures "client knowledge" that helps to continually
improve processes and outpace the competition. Implementing a client complaint handling process also
provides assurance to the data user that the laboratories will stand behind its data, service obligations and
products.

Client inquiries, complaints or noted discrepancies are documented, communicated to management, and
addressed promptly and thoroughly. The investigation of the cause, resolution and authorization of
corrective action is documented (STL QMP M-Q-001; and SOP 30-034 Internal Root Cause Investigations
and Preventive Actions).

Client complaints are documented by the employee receiving the complaint. The Laboratory Director,
Project Manager and/or QA Manager are informed of client complaints and assist in resolving the
complaint.

The nature of the complaint is identified, documented and investigated, and an appropriate action is
determined and taken. In cases where a client complaint indicates that an established policy or
procedure was not followed, the QA department is required to conduct a special audit to assist in
resolving the issue. A written confirmation, or letter to the client, outlining the issue and response taken is
strongly recommended as part of the overall action taken.

The number and nature of client complaints is reported by the QA Manager to the Corporate QA Director
in the QA Monthly report. Monitoring and addressing the overall level and nature of client complaints and
the effectiveness of the solutions is part of the management quality system review.

4.9 Control of Non-conformances

Non-conformances include any out of control occurrence. Non-conformances may relate to client specific
requirements, procedural requirements, or equipment issues. All non-conformances in the laboratory are
documented at the time of their occurrence on Corrective Action Reports (CARs).

All non-conformances that affect a sample and/or sample data become part of the affected project's
permanent record. When appropriate, reanalysis is performed where QC data falls outside of
specifications, or where data appears anomalous. If the reanalysis comes back within established
tolerances, the results are approved. If the reanalysis is still outside tolerances, further reanalysis or
consultation with the Department Manager, Project Manager or QA Manager for direction may be
required. All records of reanalysis are kept with the project files.

Where non-conformances specifically affect a client's sample and/or data, the client is informed and
action must be taken. Action can take the form of reporting and flagging the data, and including a
description of the non-conformance in the project narrative.
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4.10 Corrective Action

To consistently achieve technical and regulatory requirements, the laboratories' data must be supported by
an effective corrective action system. The system must be capable of isolating and rectifying both random
and systematic errors. Identification of systematic errors, or errors that are likely to occur repetitively due
to a defect or weakness in a system, is particularly valuable in maintaining an environment of continuous
improvement in laboratory operations.

Mechanisms used to ensure problem definition include SOPs; internal and external audits and surveillances;
and regular laboratory management meetings. When evaluation of performance against established criteria
for good laboratory practices shows a condition that could adversely affect the quality of services provided,
corrective action is initiated.

Any employee in AEL can initiate an internal root cause investigation. The initial source of corrective action
can also be external to AEL (i.e., corrective action due to client complaint, regulatory audit, or PT(s)). When
a problem that requires corrective action is identified, the following items are identified by the initiator in the
IRCI: the nature of the problem, the name of the initiator, and the date. If the problem affects a specific client
project, the PM is informed immediately.

All corrective actions, whether immediate or long-term, will comprise the following steps to ensure a closed-
loop corrective action process:

Define the problem.
Assign responsibility for investigating the problem.
Determine a corrective action to eliminate the problem.
Assign, and obtain commitment to, responsibility for implementing the corrective action.
Implement the correction.
Assess the effectiveness of the corrective action and verify that the corrective action has eliminated the
problem.

4.10.1 Immediate Corrective Action

Immediate corrective actions to correct or repair non-conforming equipment and systems are generally
initiated in response to adverse conditions identified through QC procedures. The analyst has relatively
quick feedback that a problem exists, e.g., calibration does not meet or QC check samples exceed allowable
criteria, and can take immediate action to repair the system.

The initial responsibility to monitor the quality of a function or analytical system lies with the individual
performing the task or procedure. DQOs are evaluated against laboratory-established or against method or
client specified QA/QC requirements. If the assessment reveals that any of the QC acceptance criteria are
not met, the analyst must immediately assess the analytical system to correct the problem. When the
appropriate corrective action measures have been defined and the analytical system is determined to be "in-
control" or the measures required to put the system "in-control" have been identified and scheduled, the
problem and resolution or planned action is documented in the appropriate logbook. Data generated by an
analytical system that is determined to be out-of-control must never be released without approval of the
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Department Manager, Laboratory Director and/or Quality Assurance Manager. The data must be qualified on
the client report.

Data generated concurrently with an out-of-control system will be evaluated for usability in light of the nature
of the deficiency. If the deficiency does not impair the usability of the results, data will be reported and the
deficiency will be noted in the case narrative. Where sample results may be impaired, the Project Manager
is notified and appropriate corrective action (e.g., reanalysis) is taken and documented.

A CAR documents analytical problems at the bench level. This allows for the documentation of the out-of-
control situation, actions undertaken to correct the problem and a retum-to-control status. The respective
laboratory department manager approves all CARs (SOP 09-026 Qualifying Data Using Data Qualifiers and
Corrective Action Reports (CAR)).

4.10.2 Long-term Corrective Action

Long-term corrective action is generally initiated due to QA issues, which are most often identified during
internal and external audits (Sections 4.13 & 4.14). Typically, a deeper investigation into the root cause of
the nonconformance is warranted, and the problem may take much longer to identify and resolve. Staff
training, method revision, replacement of equipment, and reprogramming of the LIMS are examples of long-
term corrective action.

4.10.3 Responsibility and Closure

The Department Manager is responsible for correcting out-of-control situations, placing highest priority on
this endeavor. Associated corrective actions, once verified for effectiveness, are incorporated into standard
practices. Ineffective actions will be re-evaluated until acceptable resolution is achieved. Department
Managers are accountable to the Laboratory Director to ensure final acceptable resolution is achieved.

The QA Department also may implement a special audit (Section 4.13). The purpose of inclusion of the
corrective action process in both routine and special audits is to monitor the implementation of the
corrective action and to determine whether the action taken has been effective in overcoming the issue
identified.

The QA Manager, indicating the nature of the out-of-control situation and problems encountered in solving
the situation, may report any out-of-control situations that are not addressed acceptably at the laboratory
level to the Corporate Quality Director. This provides laboratory QA personnel non-laboratory management
support, if needed; to ensure QA policies and procedures are enforced.

4.11 Preventative Action

The laboratories' preventive action programs improve, or eliminate potential causes of nonconforming
product and/or nonconformance to the quality system. This preventive action process is a proactive
continuous process improvement activity, which can be initiated by clients, employees, business
providers, and affiliates. The Laboratory Director has the overall responsibility to ensure that the
preventive action process is in place.
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Preventive action opportunities may be identified from information obtained through activities related to
but not limited to the corrective action process, performance evaluation program, internal audits,
management review, and/or market trends, industry trends and competitive comparisons.

Established standard practices for preventive action are included in the STL Quality Management Plan,
Section 4.15. These procedures describe the information sources used to detect, analyze, and eliminate
potential causes of nonconformities and to ensure effective implementation of solutions.

4.12 Records

4.12.1 Record Types

Record types are described in Table 5.

4.12.2 Record Retention

The hardcopy data reports are filed in laboratory number order. They are also scanned electronically.

Laboratory data, project management files, QA records (e.g., PT scores/corrective actions; MDLs, IDCs,
statistical analysis, Manuals, etc.), Human Resources information, etc., are compiled by date order and
filed in a secure data storage area.

Table 5 outlines the laboratories' standard record retention time. For raw data and project records, record
retention is calculated from the date the project report is issued. For other records, such as Controlled
Documents, QC, or Administrative Records, the retention time is calculated from the date the record is
formally retired. Records related to the programs listed in Table 6 have lengthier retention requirements
and are subject to the requirements in Section 4.12.3.

Table 5. AEL Record Types

Raw Data
See
Section 3.
Terms and
Definitions

Controlled
Documents

LQMs

QMP
(Corporate)

SOPs

QC Records
Audits/Responses
Certifications
Logbooks*
Method & Software
Validation,
Verification
Standards
Certificates
MDL/IDC Studies
PTs
Statistical
Evaluations

Project Records

COC
Documentation
Contracts and
Amendments

Correspondence
QAPP
Telephone
Logbooks
E-mails
Electronic Data
Report

Administrative
Records

Accounting

Corporate Safety Manual
Permits, Disposal
Records
Employee Handbook
Personnel files,
Employee Signature &
Initials, Training Records
Technical and
Administrative Policies

"Examples of Logbook types: Maintenance, Instrument, Preparation (standard and samples), Standard
and Reagent Receipt, Archiving, and Balance Calibration.
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Table 6. AEL Record Retention

Record Type

Raw Data

Controlled
Documents

QC

Project

Administrative

AH* (Electronic Data
Reports (,pdf&
EDD)

All*

All*

All*

Personnel/Training

Accounting

Archival Requirement *

5 Years from completion

5 Years from document retirement date

5 Years from archival

5 Years from project completion

Indefinitely

10 years

Exceptions listed in Table 7.

4.12.3 Programs with Longer Retention Requirements

Some regulatory programs have longer record retention requirements than the laboratories' standard
record retention time. These are detailed in Table 7 with their retention requirements. In these cases, the
longer retention requirement is implemented and noted in the archive. If special instructions exist such
that client data cannot be destroyed prior to notification of the client, the container or box containing that
data is marked as to whom to contact for authorization prior to destroying the data.

Table 7. Special Record Retention Requirements

Program [ Retention Requirement

Safe Drinking Water Data, Client
Reports and supporting
documentation/software

12 Years (Lead and Copper)
10 Years (all other drinking water records)

4.12.4 Archives and Record Transfer

Archives are indexed such that records are accessible on either a project or date basis. Archives are
protected against fire, theft, loss, deterioration, and vermin. Electronic records are protected from
deterioration caused by magnetic fields and/or electronic deterioration. Access to archives is controlled
and documented.

AEL ensures that all records are maintained as required by the regulatory guidelines and per this LQM
upon facility location change or ownership transfer. Upon facility location change, all archives are
retained by AEL in accordance with this LQM. Upon ownership transfer, all final test reports generated by
the laboratory will be submitted to the clients if not previously provided. Any further record retention
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requirements will be addressed in the ownership transfer agreement and the responsibility for maintaining
archives is clearly established.

In the event that the laboratory is closed, all final test reports generated by the laboratory will be submitted to
the clients if not previously provided. All records will then be transferred to AEL's corporate record storage
location. All boxes and contents will be appropriately labeled with the dates of destruction (refer to Table 5)
and managed in accordance their policies.

4.13 Internal Audits

Quality assurance audits and surveillances are conducted to assess the performance of laboratory systems
in meeting technical, regulatory and client requirements; and to evaluate the operational details of the QA
program (see SOP S-Q-002 Systems Audits). They provide a means for management to be apprised of, and
to respond to, a potential problem before it actually impacts the laboratory operations. They also are a
mechanism for ensuring closure of corrective actions resulting from external audits and IRCIs.

4.13.1 Audit Types and Frequency

A number of types of audits are performed at AEL. These audit types and frequency are categorized in
Table 8.

Table 8. Audit Types and Frequency

Audit Type

Systems

Data

Special

Performed by

QA Department or Designee

QA Department or Designee

QA Department or Designee

Frequency

Annual
Data Report Review:
As necessary to ensure an effective
secondary review process
Analyst Data Audits:
100% of all analysts annually
Electronic Data Audits:
100% of all instruments with data systems
As Needed

4.13.2 Systems Audits

Systems audits are technical in nature and are conducted on an ongoing basis by the QA Manager or the
QA Specialist. Systems audits cover all departments of the facility, both operational and support. The
review consists of laboratory systems, procedures, documentation and issues noted in external audits.

The audit report is issued by the QA Manager or QA Specialist within 30 calendar days of the audit. The
audit report is addressed to the Department Manager and copied to the Laboratory Director.

Written audit responses are required within 30 calendar days of the audit report issue. A maximum of
one calendar month is given to address any recommended corrective actions. The audit response is
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directed to all individuals copied on the audit report. Where a corrective action may require longer than a
calendar month to complete, the target date for the corrective action implementation is stated and
evidence of the corrective action is submitted to the QA Department in the agreed upon time frame.

4.13.3 Data Audits

Data audits are focused to assess the level of customer service, SOP compliance, regulatory compliance,
accuracy and completeness of test results and reports, documentation, and adherence to established QC
criteria, laboratory SOPs, technical policy, and project specific QC criteria.

The QA Department provides feedback and/or corrections and revisions to project reports where
necessary. Records of the data audits are kept, and the frequency of data audits is included in the
monthly QA report. In performing data audits, it is essential that data be assessed in terms of
differentiating between systematic and isolated errors. Upon noting anomalous data or occurrences in
the data audits, the QA Department is responsible for seeking clarification from the appropriate
personnel, ascertaining whether the error is systematic or an isolated error, and overseeing correction
and/or revision of the project report if necessary. Errors found in client project reports are revised and the
revision sent to the client (Section 4.8). The QA Department is also responsible for assisting in the
corrective action process where a data audit leads to identification of the need for permanent corrective
action.

The frequency of data auditing may also be dependent upon specific clients and regulatory programs. All
active laboratory logbooks and QC files are subject to periodic audits/ surveillances by the QA personnel.

4.13.3.1 Data Authenticity Audits

Data authenticity audits shall be performed on 100% of all analysts by the QA department or a designee
independent from the operations. Performing data authenticity checks will typically include verifying raw
data, evaluating calculation toois and independently reproducing the final results and comparing it to the
hardcopy on randomly selected batches of data. The QA manager will report the percentage of analysts
reviewed (for the year) in the monthly QA report and should average about 8% per month.

4.13.3.2 Electronic Data Audits

Electronic data audits are performed on 100% of all instruments with data systems by the QA department
or a designee independent from the operations. This may include Mint Miner® scanning of randomly
selected batches of electronic data followed by a Chromatography system review. The QA manager will
report the percentage of instruments reviewed (for the year) in the monthly QA report and should average
about 8% of instruments per month. Electronic data audits include spot-checking of manual integrations
by QA personnel in order to determine that the manual integration is appropriate and documented
according to Section 5.3.6.1.

4.13.4 Special Audits

Special audits are conducted on an as needed basis, generally as a follow up to specific issues such as
client complaints, corrective actions, proficiency testing results, data audits, systems audits, validation
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comments, or regulatory audits. Special audits focus on a specific issue, and report format, distribution,
and timeframes are designed to address the nature of the issue.

4.14 External Audits

AEL is routinely audited by clients and external regulatory authorities - both government and non-
government. Whether the audit is scheduled or unannounced, full cooperation with the audit team is
provided by the laboratory and administrative staff. AEL recommends that the audits be scheduled with
the QA Department so that all necessary personnel are available on the day of the audit.

4.15 Management Reviews

4.15.1 QA Reports to Management

A monthly QA report is prepared by the QA Manager and forwarded to the Laboratory Director, General
Manager and the Corporate Quality Director. The report includes statistical results that are used to
assess the effectiveness of the quality system. The format of the monthly report is shown in Figure 5.

4.15.2 Quality Systems Management Review

A management quality system review is performed at least annually by the Laboratory Director. This
review ensures that the laboratories' quality system is adequate to satisfy the laboratories' policies and
practices, government requirements, certification, accreditation, approval requirements, and client
expectations. Management quality system management review is accomplished through the evaluation
and revision of this LQM, monthly quality assurance reporting and goal setting.

Management reviews of specific quality system elements may be performed through continuous
improvement activities, monthly QA reports, process changes, SOP revisions, and/or audit
reports/responses. Documentation of these reviews is not required unless it is inherent in the review
mechanism (e.g., approval signatures on SOP revisions).

4.15.3 Monthly QA Report and Metrics

By the 3rt business day of the month, the QA Manager prepares a monthly QA report. The report is sent to
the Laboratory Director, General Manager and Corporate Quality Director. The report contains a narrative
summary and metrics spreadsheet. At a minimum, the report content contains the items listed below (Figure
3). During the course of the year, the Laboratory Director, General Manager or Corporate Quality Director
may request that additional information be added to the report.
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Figure 5. Monthly QA Report Format

1

2

3

4

5

6

Appended

Audits
Internal System Audits
External System Audits
Revised Reports / Client Feedback
Revised Reports
Client Complaints
Client Compliments
Certification Changes
Changes
Losses / Revocations
Proficiency Testing
Study participation and scores
Combined PT scores
Repeat failures
SOP Status
Report the percentage of SOPs that have been
revised or reviewed within the last 24 months.
Miscellaneous QA and Operational Issues
Narrative outlining improvements, regulatory
compliance issues and general concerns.
Metrics Spreadsheet
Summarize metrics in template provided by the
Corporate Quality Director

5.0 Technical Requirements

5.1 Personnel

5.1.1 General

AEL management believes that its highly qualified and professional staff is the single most important
aspect in assuring the highest level of data quality and service in the industry. The staff consists of
professionals and support personnel that include the following positions:

Laboratory Director
Operations Manager
Department Manager (Technical Manager)
Project Manager
Analyst
Technician
Quality Assurance Manager
Quality Assurance Specialist
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In order to ensure that employees have sufficient education and experience to perform a particular task,
job descriptions are developed for all personnel (Section 4.1.2).

5.1.2 Training

AEL is committed to furthering the professional and technical development of employees at all levels.
Selection of qualified candidates for laboratory employment begins with documentation of minimum
education, training, and experience prerequisites needed to perform the prescribed task. The Laboratory
Director determines if AEL employees possess the required minimum education and experience.

Orientation to the laboratories' policies and procedures, in-house method training, and employee attendance
at outside training courses and conferences all contribute toward employee proficiency. The QA department
in conjunction with the Human Resources department is responsible for maintaining documentation of these
activities.

Each laboratory department manager determines the additional skills and training an individual employee
needs to perform their responsibilities. The department manager documents the analytical training of
employees in their departments in the AQUA database. The department manager maintains the control
charts for the methods analyzed by their department. The QA department confirms the analyst training
and reviews the control charting information.

The QA department maintains documentation of method proficiency (e.g., training records, MDLs, IDCs,
and PT Sample Tracking). This information is available to department managers and staff for planning
and evaluation.

Human Resources maintains documentation and attestation forms on employment status and records;
benefit programs; timekeeping/payroll; and employee conduct (e.g., ethics). This information is maintained in
the employee's secured personnel file.

The following evidence items are on file for each technical employee:

» IDC,
» The employee has read and understood the latest version of the laboratories' quality documentation,
» The employee has read and understood the latest, approved version of all test methods and/or SOPs

for which the employee is responsible,
* Evidence of continued demonstration of capability that may include successful analysis of a blind

sample on the specific test method; a similar test method; or four successive and acceptable LCS',
» An Ethics Agreement signed by each staff member (renewed each year),
» A Confidentiality Agreement signed by each staff member (renewed each year).
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Table 9. AEL Required Training Requirements

Required Training

Environmental Health & Safety
Ethics
Data Integrity
Ethics Refresher
Quality Assurance
Initial Demonstration of Capability
(IDC)

Time Frame1

Month 1
Two Weeks
Two Weeks

Annually
Quarter 1

Prior to unsupervised method
performance

Employee Type

All
All

Technical and PMs
All
All

Technical

1 From the date of initial employment unless otherwise indicated.

The quality assurance training includes an overview of regulatory programs and program goals, a review
of the ethics statement, and group discussions about data integrity and data misrepresentation.

When an analyst does not meet these requirements, they can perform a task under the supervision of a
qualified analyst, or the department manager, and are considered an analyst in training. The person
supervising an analyst in training is accountable for the quality of the analytical data and must review and
approve data and associated corrective actions.

IDCs (initial Demonstration of Method Capability) are performed by the analysis of four replicate QC
samples. Results of successive LCS analyses can be used to fulfill the IDC requirement. The accuracy
and precision, measured as average recovery and standard deviation (using n-1 as the population), of the
four replicate results are calculated and compared to those in the test method (where available). If the
test method does not include accuracy and precision requirements, the results are compared to target
criteria set by the laboratory. The laboratory sets the target criteria such that they reflect the DQOs of the
specific test method or project. For some programs a DOC Certification Statement is recorded and
maintained in the employee's training file. Tabulated results summary and raw data are completed and
signed by the analyst and department manager or designee with the proper entries made into the
analyst's training record in the AQUA database. The data is submitted to the QA department for approval
and verification in the database and filing. Figure 6 shows an example of a DOC Certification Statement.

On a periodic basis (as specified in the SOP), the analyst's method capabilities must be evaluated. An
analyst must demonstrate continued proficiency with the method, and the demonstration is reviewed and
validated by the QA department in the same manner as the IDC discussed above.

Further details of the laboratories' training program are described in the Personnel Training SOP 30-024.

5.1.3 Ethics Policy

Establishing and maintaining a high ethical standard is an important element of a quality system. In order
to ensure that all personnel understand the importance the company places on maintaining high ethical
standards at all times; STL has established an Ethics Policy and an Ethics Agreement (Figure 7). Each
employee signs the Ethics Agreement, signifying agreed compliance with its stated purpose. The ethics
agreement is required to be re-signed on an annual basis (P-L-006 Ethics Policy).
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Violations of this Ethics Policy will not be tolerated. Employees who violate this policy will be subject to
disciplinary actions up to and including termination. Criminal violations may also be referred to the
Government for prosecution. In addition, such actions could jeopardize the Company's ability to do work
on Government contracts, and for that reason, the Company has a Zero Tolerance approach to such
violations.

Ethics is also a major component of AEL's quality and data integrity systems. Each employee is trained
on ethics within two weeks of hire and trained on the quality system within three months of hire. Annually,
ethics refresher training will be provided. Employees are trained regarding the legal and environmental
repercussions that result from data misrepresentation. A data integrity hotline is maintained by STL and
administered by the Corporate Quality Director.

COMPANY CONFIDENTIAL AND PROPRIETARY



Aerotech Environmental Laboratories
Quality Manual

Revision No.: 11
Revision Date: 7/30/2004
Effective Date: 7/30/2004

Page SO of 108

Figure 6. Demonstration of Capability Certification Statement

Demonstration of Capability
Certification Statement

Date: Page of
Aerotech Environmental Laboratory
4645 East Cotton Center Boulevard, Building 3, Suite 189
Phoenix, AZ 85040

Analyst(s) Name(s):
Matrix:
Method number:
SOP#:
Rev#:
Analyte, or Class of Analytes or Measured Parameters:

We the undersigned certify that:

1. The analyst(s) identified above, using the cited test method(s), which is in use at this laboratory for
the analyses of samples under the National Environmental Laboratory Accreditation Program,
have met the Demonstration of Capability and meets the job description requirements for this
position.

2. The test method(s) was performed by the analyses) identified on this certification.
3. A copy of the test method(s) and laboratory-specific SOPs are available for all personnel on-site.
4. The data associated with the demonstration capability are true, accurate, complete and self-

explanatory (1).
5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these

analyses have been retained at the laboratory, and that the associated information is well-
organized and available for review by authorized assessors.

Technical Director's Name and Title Signature Date

Quality Assurance Officer's Name Signature Date

Analyst Supervisor Name and Title Signature Date

This certification form must be completed each time a demonstration of capability study is completed.
(1) True: Consistent with supporting data.

Accurate: Based on good laboratory practices consistent with sound scientific principles/practices.
Complete: Includes the results of all supporting performance testing.
Self-Explanatory: Data properly labeled and stored so that the results are clear and require no
additional explanation.
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Figure 7. STL Ethics Agreement

I understand that STL is committed to ensuring the highest standard of quality and integrity of the data and services provided to
our clients. I have read the Ethics Policy of the Company.

With regard to the duties I perform and the data I report in connection with my employment at the Company, I agree that

• I will not intentionally report data values that are not the actual values obtained;

• I will not intentionally report the dates, times, sample or QC identifications, or method citations of data analyses that are not
the actual dates, times, sample or QC identifications, or method citations;

• t will not intentionally misrepresent another individual's work:

• I will not intentionally misrepresent any data where data does not meet Method or QA requirements. If it is to be reported, I will
report it with all appropriate notes and/or qualifiers:

• I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely manner; and I agree to
inform my Supervisor of any accidental or intentional reporting of non-authentic data by other employees; and

• If a supervisor or a member of STL management requests me to engage in or perform an activity that I feel is compromising
data validity or quality, I will not comply with the request and report this action immediately to a member of senior
management, up to and including the President of STL.

As a STL employee, I understand that I have the responsibility to conduct myself with integrity in accordance with the ethical
standards described in the Ethics Policy. I will also report any information relating to possible kickbacks or violations of the
Procurement Integrity Act, or other questionable conduct in the course of sales or purchasing activities. I will not knowingly
participate in any such activity and will report any actual or suspected violation of this policy to management.

The Ethics Policy has been explained to me by my supervisor or at a training session, and I have had the opportunity to ask
questions if I did not understand any part of it. I understand that any violation of this policy subjects me to disciplinary action,
which can include termination. In addition, I understand that any violation of this policy which relates to work under a government
contact or subcontract could also subject me to the potential for prosecution under federal law.

EMPLOYEE SIGNATURE: Date:

Supervisor/Trainer^

5.2 Facilities

The laboratories are secured facilities with controlled and documented access. Access is controlled by
various measures including locked doors, electronic access cards, security codes, and a staffed reception
area. All visitors sign in and are escorted by AEL personnel while at the facility. The laboratories are
locked at all times, unless a receptionist is present to monitor building access (e.g., between the hours of
8:00 a.m. and 5:00 p.m. Monday through Friday).

The facilities are designed for efficient, automated high-quality operations. The laboratories are equipped
with heating, ventilation, and air conditioning (HVAC) systems appropriate to the needs of environmental
testing laboratories. Environmental conditions in the facilities, such as hood flow, are routinely monitored
and documented.

The facilities are equipped with structural safety features. Each employee is familiar with the location,
use, and capabilities of general and specialized safety features associated with their workplace. AEL
also provides and requires the use of protective equipment including safety glasses, protective clothing,
gloves, etc.
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5.3 Test Methods

Routine analytical services are performed using standard EPA-approved methodology for environmental
analyses and American Industrial Hygiene Association-approved methodology for industrial hygiene
analyses. In some cases, modification of standard approved methods may be necessary to provide accurate
analyses.

5.3.1 Method Selection

Since numerous methods and analytical techniques are available, continued communication between the
client and laboratory is imperative to assure the correct methods are utilized. Once client methodology
requirements are established, this and other pertinent information is summarized by the Project Manager in
project notes. These mechanisms ensure that the proper analytical methods are applied when the samples
arrive for log-in. For non-routine analytical services (e.g., special matrices, non-routine compound lists, etc.),
the method of choice is selected based on client needs and available technology.

Most of the test methods performed at AEL originate from test methods published by a regulatory agency
such as the US EPA, OSHA, NIOSH and other state and federal regulatory agencies. These include, but
are not limited to, the following published compendiums of test methods.

Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act, and
Appendix A-C; 40 CFR Part 136, USEPA Office of Water.

Methods for Chemical Analysis of Water and Wastes. EPA 600 (4-79-020), 1983.

Methods for the Determination of Inorganic Substances in Environmental Samples. EPA-600/R-93/100,
August 1993.

Methods for the Determination of Metals in Environmental Samples. EPA/600/4-91/010, June 1991.
Supplement I: EPA-600/R-94/111, May 1994.

NIOSH Manual of Analytical Methods. 4m ed., August 1994.

Standard Methods for the Examination of Water and Wastewater. 19lh edition; Eaton, A.D. Clesceri, L.S.
Greenberg, A.E. Eds; American Water Works Association, Water Pollution Control Federation, American
Public Health Association; Washington, D.C.

Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-8461. Third Edition,
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II, September
1994; Final Update IIB, January 1995; Final Update III, December 1996.

Annual Book of ASTM Standards. American Society for Testing & Materials (ASTM), Philadelphia, PA.

The laboratories review updated versions to all the aforementioned references for adaptation based upon
capabilities, instrumentation, regulation, etc., and establish an implementation schedule. As such, the
laboratories strive to perform only the latest versions of each approved method.
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5.3.2 SOPs

AEL maintains a list of SOPs for both Method and Process SOPs in the AQUA database. Method SOPs
are maintained to describe a specific test method. Process SOPs are maintained to describe function
and processes not related to analytical testing (e.g., administrative procedures).

SOPs contain the following information:

The first page of the SOP includes the Title, laboratory department responsible for writing the SOP, the
SOP Number/Revision, Date Issued, Expiration Date, Page Number and Total Number of Pages,
Authorized Signatures (Author, Laboratory Director and Quality Assurance) and Approval Dates.

Scope
Summary
Responsibility
Definitions
Reagents and Equipment
Sample Handling and Preservation
Interferences
Procedure
Quality Control

Including Reporting Results, Calculations, Data Qualifiers and Method Performance (NELAC
and AIHA methods)

Safety
Hazardous Waste Management and Pollution Prevention
Revision History
References
Tables, Charts, etc. as needed to provide clarification

The SOP author is responsible for a) providing the QA department with a step-by-step procedure and b)
reviewing the SOP prior to its expiration and submitting any revisions to the QA department as needed.
The QA department is responsible for maintaining SOPs, archiving SOPs, maintaining a list of SOPs, and
recording controlled distribution. SOPs, at a minimum, undergo review every two years. Safe drinking
water method SOPs are reviewed on an annual basis (12 months). Where an SOP is based on a
published method, the laboratory maintains a copy of the reference method.

SOPs are numbered sequentially according to the number established for the laboratory department. As
methods/SOPs are developed they are added numerically. Revisions are noted by numerical sequence.
For example: SOP 02-003.01 EPA 608 Organochlorine Pesticides and PCBs is in Section 02 - GC
Pesticides, it was the third SOP developed and the current version is the second revision (01).

The SOPs are numbered by section as follows in Table 10:
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Table 10. SOP Numbering Sequence

Laboratory Department Number

02
03
04
05
06
07
08
09
10
11
12
30

Description

GC Pesticides
Fuels
GC-MS Volatiles
GC Semi-volatiles
Organic Extractions
Metals
General Chemistry
Quality Assurance
Microbiology
Sample Management
Industrial Hygiene
Quality Assurance - Aerotech

Changing an SOP

SOPs are maintained in the QA database. The SOP author or any user is able to request a revision to an
existing SOP (SOP 30-038 Operation of Document Control in AQUA). The database tracks the request for
revision. Changes to SOPs may be necessary to accommodate improvements; to implement acceptable
changes in practices; or to correct potential errors in the existing version. The reason for the change will be
identified and a detailed description of the change will be presented in the document history for the SOP.
The request for revision is reviewed by a member of the QA department. The QA department either accepts
or rejects the requested revision. If an update is rejected, the reason for the rejection is communicated to the
requestor. If the update is approved, the QA department transfers the SOP from "existing" to "new revision
pending" status. The "new revision pending" SOP is then available to the author to make the changes
requested.

5.3.3 Method Validation

Laboratory developed methods are validated and documented according to the procedure described in
Section 5.3.5.

5.3.4 Method Verification

Method verification is required when a validated standard test method or a method modification is
implemented. The level of activity required for method verification is dependent on the type of method
being implemented, or on the level of method modification and its affect on a method's robustness.
Method modification often takes advantage of a method's robustness, or the ability to make minor
changes in a method without affecting the method's outcome.

It is the responsibility of the department manager to present to the QA manager all applicable method
validation studies for review and approval. The documented approval by the department manager and
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QA manager must be applied to all applicable validation records before the method is released for use.
Method verification may require some, but not all, of the activities described in Section 5.3.5.

Method Validation and Verification Activities

Before analyzing samples by a particular method, method validation and/or method verification must
occur. A complete validation of the method is required for laboratory developed methods. While method
validation can take various courses, the following activities can be required as part of method validation.
Method validation records are designated QC records and are archived accordingly.

Determination of Method Selectivity
Method selectivity is demonstrated for the analyte(s) in the specific matrix or matrices. In some cases, to
achieve the required selectivity for an analyte, a confirmation analysis is required as part of the method.

Determination of Method Sensitivity
Sensitivity can be both estimated and demonstrated. Whether a study is required to estimate sensitivity
depends on the level of method development required when applying a particular measurement system to
a specific set of samples. Where estimations and/or demonstrations of sensitivity are required by
regulation or client agreement, such as the procedure in 40 CFR Part 136 Appendix B, under the Clean
Water Act, these shall be followed. The laboratory determined MDLs are described in Section 4.4.3.6
and within SOP 09-010 Method Detection Limit Studies.

Relationship of Method Detection Limit (MDH to the Practical Quantitation Limit (PQL)
An important characteristic of expression of sensitivity is the difference in the MDL and the PQL. The
MDL is the minimum level at which the presence of an analyte can be reliably concluded. The PQL is the
minimum level at which both the presence of an analyte and its concentration can be reliably determined.
For most instrumental measurement systems, there is a region where semi-quantitative data is generated
around the MDL and below the PQL In this region, detection of an analyte may be confirmed but
quantification of the analyte is unreliable within the accuracy and precision guidelines of the measurement
system. When an analyte is detected below the PQL, and the presence of the analyte is confirmed by
meeting the qualitative identification criteria for the analyte, the analyte can be reliably reported, but the
amount of the analyte can only be estimated. If data is to be reported in this region, it must be done so
with a qualification that denotes the semi-quantitative nature of the result.

Determination of Interferences
A determination that the method is free from interferences in a blank matrix is performed.

Determination of Range
Where appropriate, a determination of the applicable range of the method may be performed. In most
cases, range is determined and demonstrated by comparison of the response of an analyte in a curve to
established or targeted criteria. The curve is used to establish the range of quantitation and the lower
and upper values of the curve represent upper and lower quantitation limits. Curves are not limited to
linear relationships.

Demonstration of Capability
DOCs are performed prior to method performance (also referred to as Initial Demonstration of Capability
(IDC)).
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Determination of Accuracy and Precision
Accuracy and precision studies are generally performed using replicate analyses, with a resulting percent
recovery and measure of reproducibility (standard deviation, relative standard deviation) calculated and
measured against a set of target criteria.

Documentation of Method
The method is formally documented in an SOP.

Continued Demonstration of Method Performance
Continued demonstration of Method Performance is addressed in the SOP. Continued demonstration of
method performance is generally accomplished by batch specific QC samples such as LCS and Method
Blanks.

5.3.6 Data Reduction and Review

Analytical data are entered/downloaded directly into the LIMS or recorded in pre-formatted, paginated and
bound laboratory logbooks followed by entry into the LIMS (SOP 09-008 Reporting Analytical Data).

Logbooks are issued and controlled by the QA department. A unique document control number is assigned
to each book to assure that chronological record keeping is maintained.

Analytical data is referenced to a unique sample identification number for internal tracking and reporting.
Both LIMS entries and logbook pages contain the following information, as applicable: analytical method,
analyst, date, sequential page number, associated sample numbers, standard concentrations, instrument
settings, and raw data. Entries are in chronological order to enable reconstruction of the analytical
sequence.

The analyst is responsible for entering / recording all appropriate information, and for signing and dating all
logbook entries at the time of performance. A department manager or peer reviewer reviews all entries and
logbook pages for completeness. Data review checklists document the analytical review of the instrumental
analysis. Instrument outputs (chromatograms, mass spectra, etc.) are maintained in hardcopy format and
electronically. Logbook entries and direct data downloads into LIMS are reviewed by the department
manager or peer reviewer prior to the data being available for release to the client.

5.3.6.1 Data Reduction

The complexity of the data reduction depends on the analytical method and the number of discrete
operations involved (e.g., extractions, dilutions, instrument readings and concentrations). The analyst
calculates the final results from the raw data or uses appropriate computer programs to assist in the
calculation of final reportable values.

For manual data entry, e.g., some General Chemistry analyses, the data is reduced by the analyst and then
verified by the department manager or peer reviewer prior to approving the data in LIMS. The logbooks, or
any other type of applicable documents, are signed/initialed by both the analyst and reviewer to confirm the
accuracy of the manual entry(s).
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Manual integration of peaks will be documented and reviewed in accordance with SOP 09-023 Manual
Integrations.

Copies of all raw data and the calculations used to generate the final results, such as bound logbooks, are
retained on file for a minimum of 5 years or as otherwise requested by the client/project/regulation.

Calculations and data reduction steps for various methods are summarized in the respective analytical SOPs
or software program requirements.

5.3.6.2 Data Review

All data, regardless of regulatory program or level of reporting, are subject to a thorough review process.
The individual analyst continually reviews the quality of the data through calibration checks, quality control
sample results and performance evaluation samples. Data review is initiated by the analyst during,
immediately following, and after the completed analysis.

All levels of the review are documented on Data Review Checklists that are specific to each analytical
method or in the respective logbooks.

Primary Review
The primary review is performed by the analyst who generates the data (e.g., prepares and/or analyzes
the samples). In some cases, an analyst may be reducing data for samples run by an auto-sampler set up
by a different analyst. In this case, the identity of both the analyst and the primary reviewer is identified in
the raw data.

One of the most important aspects of primary review is to make sure that the test instructions are clear,
and that all project specific requirements have been understood and followed.

Once an analysis is complete, the primary reviewer ensures, where applicable, that:

» Sample preparation information is complete, accurate, and documented,
« Calculations have been performed correctly,
» Quantitation has been performed accurately,
* Qualitative identifications are accurate,
» Manual integrations are appropriate,
» Manual integrations are authorized by a date and signature/initials of the primary analyst,
« Client specific requirements have been followed,
« Method and process SOPs have been followed,
» Method QC criteria have been met,
* QC samples are within established limits,
» Dilution factors are correctly recorded and applied,
» Non-conformances and/or anomalous data have been properly documented and appropriately

communicated,
» COC procedures have been followed,
» Primary review is documented by date and initials/signature of primary analyst.
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Any anomalous results and/or non-conformances noted during the Primary Review are documented on
the Data Review Checklist or on the logbook page, and are communicated to the department
manager/peer reviewer and the Project Manager for resolution. Resolution can require sample
reanalysis, or may require that data be reported with a qualification. Non-conformances are documented
per Section 4.9.

Secondary Review
The secondary review is also a complete technical review of the data and is performed by the department
manager or peer reviewer. The secondary review is documented on the same Data Review
Checklist/logbook page as the primary review.

The following items are reviewed:
» Primary review is documented by date and initials/signature of primary analyst,
» Qualitative Identification,
» Quantitative Accuracy,
» Calibration,
+ QC Samples,
» Method QC Criteria,
» Adherence to SOPs,
» Accuracy of final results in the LIMS,
» Manual Integrations - Minimal requirement is to spot-check raw data files for manual integration, as

verified by date and initials or signature of secondary data reviewer. Some regulatory programs
require 100% secondary review of manual integrations.

» Completeness,
» Special Requirements/Instructions.

If problems are found during the secondary review, the reviewer must work with the appropriate
personnel to resolve them. If changes are made to the data, such as alternate qualitative identifications,
identifications of additional target analytes, re-quantitation, or re-integration, the secondary reviewer must
contact the laboratory analyst and/or primary reviewer of the data so that the primary analyst and/or
reviewer is aware of the appropriate reporting procedures.

Completeness Review
The completeness review includes the review of the project narrative and/or cover letter. These outline
anomalous data and non-compliances using CARs (corrective action reports) and qualifiers generated
during the primary and secondary review. The completeness review addresses the following items:

« Is the project report complete?
» Does the data meet with the client's expectations?
» Were the data quality objectives of the project met?
+ Are QC outages and/or non-conformances approved and appropriately explained in the narrative

notes?

The laboratory department managers), peer reviewers and the Project Manager contribute to the
completeness review.
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5.3.7 Data Integrity and Security

This section details those procedures that are relevant to computer systems that collect, analyze, and
process raw instrumental data, and those that manage and report data.

Security and Traceabiiitv
Access to the laboratory's LIMS system that collects, and reports analytical data is both controlled and
recorded. System users are granted access levels that are commensurate with their training and
responsibilities.

Control of the system is accomplished by limiting access to the system by users with the education,
training and experience needed to perform the task knowledgeably and accurately. System users are
granted privileges that are commensurate with their experience and responsibilities.

Computer access is tracked by using unique login names and passwords for all employees that have
access to the LIMS system. Entries and changes are documented with the identity of the individual
making the entry, and the time and date. The system has an audit trail function to track entries and
changes to the data.

Test Code Verification - LIMS
The QA department verifies the test codes in the LIMS before the test code can be used.

Verification
All the software programs in use at the laboratory have been verified prior to use and prior to the
implementation of any version upgrades. This verification is documented in the manuals/information
provided by the software manufacturer. Verification involves assessing whether the computer system
accurately performs its intended function. Verification generally is accomplished by comparing the output
of the program with the output of the raw data manually processed, or processed by the software being
replaced.

Validation
Software validation involves documentation of specifications and coding as well as verification of results.
Software validation is performed by the software manufacturer.

Version Control
The laboratory maintains copies of outdated versions of software and associated manuals for all software
in use at the laboratory for a period of 5 years from its retirement date (or longer if specified by
regulation). The associated hardware, required to operate the software, is also retained for the same
time period.

5.4 Equipment

5.4.1 Equipment Operation

AEL is committed to routinely updating and automating instrumentation. The laboratories maintain state
of the art instrumentation to perform the analyses within the QC specifications of the test methods. The
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laboratories maintains a record in the AQUA database for each piece of equipment and instrumentation
that documents the following information:

» Identity,
» Date In Service,
» Manufacturer's Name, Model Number, Serial Number,
« Current Location,
» Maintenance Schedule

All equipment is subject to rigorous checks upon its receipt, upgrade, or modification to establish that the
equipment meets with the selectivity, accuracy, and precision required by the test method for which it is to
be used. All manufacturer's operations and maintenance manuals are kept up to date and accessible for
the use of the equipment operator. Documentation of equipment usage is maintained using analytical run
and maintenance logbooks.

5.4.2 Equipment Maintenance

AEL employs a system of preventative maintenance in order to ensure system up time, minimize
corrective maintenance costs and ensure data validity. Routine maintenance may be performed by an
analyst, instrument specialist or outside technician. Maintenance logbooks are kept on all major pieces of
equipment in which both routine and non-routine maintenance is recorded.

Any item of equipment or instrumentation that has been subjected to overloading or mishandling,
provides suspected results, has been shown by verification or otherwise to be defective, is new or has not
been used for an extended period of time, is taken out of services and tagged as "OUT OF SERVICE".
The tag is signed/dated by the person removing the item from service and noted as to the reason of in-
operation (SOP 30-053 Laboratory Equipment Control Procedure).

Any instrumentation that is brought back on-line must have MDLs and IDCs performed and have
acceptance within prescribe criteria; or calibrated by a certified agency (e.g., balances or Class 1 weights)
and tagged as being within calibration specifications; and proven to provide consistent measurements
(e.g., refrigerators, eppendorf pipettes, ovens. See SOPs 09-001 Balance Calibration, Care and Use; 09-
016 Pipettor Calibration; and 09-030 Maintaining the Spectrophotometers).

The return to analytical control following instrument repair is documented in the maintenance logbook.
Maintenance logbooks are retained as QC records. Notation of the date and maintenance activity is
recorded each time service procedures are performed.

Maintenance contracts are held on specific pieces of equipment where outside service is efficient, cost-
effective, and necessary for effective operation of the laboratory.

5.4.3 Equipment Verification and Calibration

All equipment is calibrated prior to use (Initial Calibration) to establish its ability to meet the QC guidelines
contained in the test method for which the instrumentation is to be used. All sample measurements are
made within the calibrated range of the instrument and in compliance with method requirements. The
calibration data, which includes instrument conditions and standard concentrations, is documented in pre-
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formatted instrument run logs or in laboratory logbooks. The preparation of all reference materials used for
calibration is documented in reagent/standard logbooks.

Once an instrument is calibrated, ongoing instrument calibration is demonstrated (Continuing Calibration)
at the appropriate frequency as defined in the test method. Refer to SOP 09-029 Good Calibration
Practices, for guidance on using calibration data. Any instrument that is deemed to be malfunctioning is
clearly marked and taken out of service. When the instrument is brought back into control, acceptable
performance is documented.

5.4.3.1 Instrument Calibration

Specific instrument calibration procedures for various instruments are summarized further in this section, and
detailed in the respective analytical methods. Typically, more than one analytical method is available for an
analysis. These various methods and program requirements may specify different calibration requirements.
Therefore, calibration details as specified in the respective laboratory SOPs. Contracts supersede the
general instrument calibration procedures as described in Table 11. Complete details are provided in each
method SOP.

Table 11. Minimum Instrument Calibration Procedures

Technique Activity Minimum Requirements

Metals (ICP) Initial
Calibration

Continuing
Calibration

Following a period of time sufficient to warm up the instrument, the ICP is
calibrated prior to each analytical run or minimally every 24 hours.
Calibration standards are prepared from reliable reference materials and
contain all metals for which analyses are being conducted. Working
calibration standards are prepared as needed. At least one of the
calibration standards will be at, or below, the reporting limit.

Prior to an analytical run, the instalment is calibrated using three
standards. An Initial Calibration Verification (ICV) standard is analyzed
immediately after standardization, followed by an Initial Calibration Blank
(ICB). The ICV is from a source other than that used for initial calibration
and the ICB must be free of target analytes at and above the value to be
reported or appropriate corrective action must be taken. ICP Interference
Check Samples (ICSA/ICSAB) are analyzed at the frequency described in
each method SOP.
The initial calibration is verified during the analysis sequence by analyzing
a Continuing Calibration Verification (CCV) standard and a Continuing
Calibration Blank (CCB). The response of the CCV must be within the
SOP-specified criteria (e.g., ± 10% recovery of the true value). The CCB
must be free of target analytes at or above the value to be reported or
appropriate corrective action must be taken. If any ICVs/CCVs or blanks
exceed their acceptance criteria, appropriate corrective action must be
taken.

Metals (ICP/MS) Precalibration
Routine

Analyze a tuning solution four to five times (depending upon the method).
Adjust the mass calibration if it has shifted by more than 0.1 AMU.
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Table 11. Minimum Instrument Calibration Procedures

Technique

Metals (ICP/MS)
confd

Atomic
Absorption
(GFAA/CVAA)

Activity

Initial
Calibration

Continuing
Calibration

Initial
Calibration

Continuing
Calibration

Minimum Requirements

Prior to an analytical run, the instrument is calibrated following the
manufactures instructions (minimum of a blank and one calibration
standard). The average of at least three integrations is used for calibration
and sample analysis. At least one of the calibration standards is at, or
below, the reporting limit.
The initial calibration is verified during the analysis sequence by analyzing
of a Continuing Calibration Verification (CCV) standard and a Continuing
Calibration Blank (CCB). The response of the CCV must be within the
SOP-specified criteria (e.g., ± 10% recovery of the trae value). The CCB
must be free of target analytes at or above the value to be reported or
appropriate corrective action must be taken. If any ICVs/CCVs or blanks
exceed their acceptance criteria, appropriate corrective action must be
taken.

Interferences must be monitored and corrected for.
The initial calibration will include analysis of a minimum of three to five (3
- 5) calibration standards, depending upon the method, covering the
anticipated range of measurement. At least one of the calibration
standards is at, or below, the reporting limit. A calibration blank is also
analyzed. Duplicate injections are made for each concentration.
Response readings, e.g., absorfaance, are recorded and the resultant
standard calibration curve calculated. If the SOP or program-specified
criteria are not met, appropriate corrective action must be taken.

An ICV standard will be analyzed immediately after calibration. The ICV
must be within SOP-specified criteria (e.g., ±5% of the true value for
drinking water, and ±10% in most other cases), or the initial calibration
must be repeated. The ICV must be from a source other than that used
for initial calibration.

An ICB will be analyzed after the ICV. The ICB must be free of target
analytes at and above a concentration in which sample results are
reported, or corrective action must be taken.
The initial calibration is verified during the analysis sequence by
evaluation of a CCV standard and a CCB, as described above. The CCV
value must be within SOP-specified criteria (e.g., +10% recovery of the
true value except for mercury within ±20 % of the tnje value). The CCB
must be free of target analytes at and above the concentration reported in
samples.

If any ICVs/CCVs or blanks exceed their acceptance criteria, corrective
action must be taken.
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Table 11. Minimum Instrument Calibration Procedures

Technique

Inorganic
Colorimetric
Methods

Ion
Chromatography

Activity

Initial
Calibration

Continuing
Calibration

Initial
Calibration

Continuing
Calibration

Minimum Requirements

The initial calibration includes the analysis of a minimum of three (3)
calibration standards covering the anticipated range of measurement as
well as a method blank. At least one of the calibration standards will be at,
or below, the reporting level.

The requirement for an acceptable initial calibration is described in the
analytical SOP. If the criteria are not met, appropriate corrective action
must be taken. Calibration data, e.g., correlation coefficient, is entered
into the laboratory notebook, or associated instrument printouts, and
retained with the sample data.

In lieu of a full initial curve, a daily calibration verification may be
analyzed. This daily calibration will, at a minimum, consist of a mid-range
standard and a method blank. Results must be within SOP-specified
criteria. If not, reanalysis of the standards may be performed once to
verify the readings; otherwise, a new curve will be developed.

An ICV will be analyzed immediately after the calibration, followed by a
method blank. The ICV must be from a source other than that used for
initial calibration. The ICV must be within SOP-specified criteria and the
ICB must be free of target analytes or appropriate corrective action must
be taken.
The initial calibration is verified during the analysis sequence by analysis
of a method blank and a CCV. If any ICVs/CCVs or blanks exceed their
acceptance criteria, analysis is terminated, and the instrument is
recalibrated. All samples since the last valid calibration verification are
reanalyzed.
The ion Chromatograph will be calibrated with a minimum of three (3)
calibration standards covering the anticipated range of measurement as
well as a calibration blank. At least one of the calibration standards must
be at, or below, the reporting limit. If SOP-specified calibration criteria
cannot be achieved, appropriate corrective action must be taken.
Calibration data, e.g., correlation coefficient, will be archived with sample
raw data.

In lieu of a full initial curve, a daily calibration verification may be
analyzed. This daily calibration will, at a minimum, consist of a mid-range
standard and a method blank. Results must be within SOP-specified
criteria. If not, reanalysis of the standards may be performed once to
verify the readings; otherwise, a new curve will be developed.

A continuing calibration standard and blank will be analyzed at a
frequency of 10% and at the end of the analysis shift. The response
calculated as a percent recovery of the standard must meet SOP or
program-specific criteria. The response of the blank must be less than
the concentration to be reported for samples analyzed .
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Table 11. Minimum Instrument Calibration Procedures

Technique

GC/MS

GC and HPLC

Activity | Minimum Requirements

All GC/MS instrumentation is calibrated to set specifications prior to sample analysis.
These specifications vary depending on the requirements of the analytical program and the
designated analytical method.
Tuning and
Mass
Calibration

Initial
Calibration

Continuing
Calibration

The GC/MS system must be tuned with decafluorotriphenylphosphine
(DFTPP) for semivolatiles analysis and 4-bromofluorobenzene (BFB) for
volatiles analysis, and calibrated to target compounds.

The majority of the laboratory work utilizes U.S. EPA-CWA or SW-846
protocols, which define the work shift as a 12-hour period initiated by the
injection of DFTPP, or BFB. For drinking water programs (500 series
methods), a 12-hour work shift is specified in the method for calibration
frequency. For wastewater programs (600 series methods), the tune
expires when the day's analytical sequence is complete; however, no time
limit is given for the length of the daily GC/MS work shift. Ion abundances
will be within the windows dictated by the specific program requirements.
After an instrument has been tuned, initial calibration curves (generally 3-
5 points) are generated for the compounds of interest. The low level
standard must be at, or below, the reporting limit.. The other standards
must extend through the linear working range of the detector. The
parameters requiring quantitation must meet SOP or program-specified
criteria prior to initiation of sample analysis. Any sample extracts
containing parameters of interest which exceed the concentration of the
high level standard, must be diluted to bring the parameters within the
range of the standards. Instalment response for these target compounds
is evaluated against SOP-specified criteria. Linearity is verified by
evaluating the response factors (RF) for the initial calibration standards
against SOP-specified criteria.

Once an acceptable calibration is obtained, samples may be analyzed up
until the expiration of the tune. At that time, the instrument must be re-
tuned prior to further analysis. After acceptable tuning, a continuing
calibration standard may be analyzed in lieu of a full multi-point calibration
if the SOP-specified criteria are met.

Calibration data, to include linearity verification, will be maintained in the
laboratories' records of instrument calibrations.
During each operating shift, a single calibration standard may be
analyzed to verity that the instrument responses are still within the initial
calibration determinations, as defined in the specific SOPs. If criteria
cannot be met, appropriate corrective action must be taken.

Gas chromatographs and high performance liquid chromatographs will be calibrated prior
to use as described in analytical SOP or program requirements. Calibration standard
mixtures will be prepared from appropriate reference materials and will contain analytes
appropriate for the method of analysis or program requirements
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Table 11. Minimum Instrument Calibration Procedures

Technique

GC and HPLC
(cont'd)

Activity

Initial
Calibration

Continuing
Calibration

Minimum Requirements

An initial calibration curve (generally 3 - 5 standards) covering the
anticipated range of measurement will be analyzed. The low level
standard must be at, or below, the reporting limit.. The other standards
must extend through the linear working range of the detector. The
parameters requiring quantitation must meet SOP or program-specified
criteria prior to initiation of sample analysis. Any sample extracts
containing parameters of interest which exceed the concentration of the
high level standard, must be diluted to bring the parameters within the
range of the standards.
The response of the instrument will be verified for each analysis
sequence by evaluation of a daily calibration verification standard
concentration generally at a mid-range concentration. (The concentration
of the calibration check standard varies depending on the regulatory
program). In order to demonstrate that the initial calibration curve is still
valid, the calibration check standard must be within SOP or program-
specified acceptance criteria for the compounds of interest or the
instrument must be recalibrated. For multi-analyte methods, this check
standard may contain a representative number of target anaiytes rather
than the full list of target compounds. Optionally, initial calibration (e.g.,
the full range of concentration levels) can be performed at the beginning
of the analysis sequence.

Within the analysis sequence, instrument drift will be monitored by
analysis of a mid-range calibration standard every ten samples or 12 hour
sequence (depending on the method protocol). If the SOP or program-
specified calibration criteria are not met for the compounds of interest,
appropriate corrective action must be taken.

5.5 Measurement Traceabilitv

5.5.1 General

Traceability of measurements is assured using a system of documentation, calibration, and analysis of
reference standards. Laboratory equipment that is peripheral to analysis and whose calibration is not
necessarily documented in a test method analysis or by analysis of a reference standard is subject to
ongoing certifications of accuracy (see SOP 09-033 Measurement Traceability).

At a minimum, these include procedures for checking specifications for balances, thermometers,
temperature, De-ionized (Dl) water systems, automatic/eppendorf pipettes and other volumetric
measuring devices. Wherever possible, subsidiary or peripheral equipment is checked against standard
equipment or standards that are traceable to national or international standards (with the exception of
class A glassware).

An external certified service engineer services laboratory balances on an annual basis. This service is
documented on each balance with a signed and dated certification sticker. Balances are checked on
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each day of use. Temperature readings of ovens, refrigerators, and incubators are checked on each day
of use.

Laboratory Dl systems have documented maintenance schedules and the conductivity of the water is
recorded on each day of use.

S.5.2 Reference Standards

The receipt of all reference standards is documented in the laboratory receiving area. Standards are
obtained from commercial vendors and sources may vary depending upon the availability of mixes and
solutions from vendors. Each production unit is responsible to ensure, when available, that all standards
are traceable to EPA, NIST, or SARMs and are accompanied by a Certificate of Analysis that documents
the standard purity. If a standard cannot be purchased from a vendor that supplies a Certificate of
Analysis, the purity of the standard is documented by analysis.

The receipt of each dry chemical, purchased stock solution or reference material to be used as a standard is
assigned a unique ID number. The chemical name, manufacturer, lot number, date received, expiration
date, date opened and initials of the analyst who opened the chemical are documented. The expiration
dates for ampulated solutions shall not exceed the manufacturer's expiration date. Expiration dates for
laboratory-prepared stock and diluted standards shall be no later than the expiration date of the stock
solution or material or the date calculated from the holding time allowed by the applicable analytical method,
as appropriate. Expiration dates for pure chemicals shall be established by the laboratory and be based on
chemical stability, possibility of contamination, and environmental and storage conditions. Expired standard
materials shall be either revalidated prior to use or discarded. Revalidation may be performed through
assignment of a true value and error window statistically derived from replicate analyses of the material as
compared to an unexpired standard. The laboratories label all standard and QC materials with expiration
dates.

The preparation of all daughter solutions, whether a single or multiple-component stock, intermediate, or
working standard solution, is documented in a standard solution preparation logbook or in a designated
section of the analytical logbook. This documentation references the Standard ID of the respective parent
solution(s) used in its preparation, providing a solid trail back to the solution or chemical received from the
vendor. These records include the standard name, final volume, matrix, final concentration, analyst initials,
prep date and expiration date. A daughter solution should not have an expiration date which post-dates any
of the parent solutions used in its preparation.

References standards are labeled with a unique Standard Identification Number, date received, and the
expiration date. All documentation received with the reference standard or documentation of standard
purity is retained as a QC record and references the Standard Identification Number. All efforts are
made to purchase standards that are > 97.0% purity. If this is not possible, the purity is used in
performing standards calculations.

The accuracy of calibration standards is checked by comparison with a standard from a second source.
In cases where a second standard manufacturer is not available, a different lot is acceptable for use as a
second source. The appropriate QC criteria for specific standards are defined in laboratory SOPs. In
most cases, the analysis of an ICV or LCS is used as the second source confirmation.
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Storage conditions, such as shelf life, ambient or chilled, controlled or restricted access, wet or desiccated,
etc., are in conformance with the specifications set in the associated method, the program requirements, or
the manufacturer's recommendation, as appropriate.

5.5.3 Reagents

Reagents are, in general, required to be analytical reagent grade unless otherwise specified in method
SOPs. Reagents must be, at a minimum, the purity required in the test method. The date of reagent
receipt, date the reagent was opened, and the date of reagent preparation (where applicable) are
documented in Chemical Receipt Logbook for reagent traceability.

5.6 Sampling

Sample representativeness and integrity are the foundations upon which meaningful analytical results
rely. Where documented and approved client sub-sampling specifications are in place, they must be
made available to the laboratories before sample receipt, and approved by laboratory management
before sample receipt.

5.7 Sample Handling. Transport, and Storage

5.7.1 General

COC can be established either when bottles are sent to the field, or at the time of sampling. AEL can
provide all of the necessary coolers, reagent water, sample containers, preservatives, sample labels,
custody seals, COC forms, ice, and packing materials required to properly preserve, pack, and ship
samples to the laboratories. A summary of sample receipt follows with complete details available within
the Sample Receipt and Log-in SOP 11-001.

Samples are received at the laboratory by the designated sample receiving personnel and a unique
Project Number is assigned. The following information is recorded for each sample shipment:

« Client/Project Name,
« Date and Time of Laboratory Receipt,
» Laboratory Project Number,
« Signature or initials of the personnel receiving the cooler and making the entries.

Upon inspection of the cooler and custody seals, the sample receiving personnel opens and inspects the
contents of the cooler, and records the cooler temperature. If the cooler arrival temperature exceeds the
required or method specified temperature range by +2°C (for samples with a temperature requirement of
4°C, a cooler temperature of just above the water freezing temperature to 6°C is acceptable); sample
quality is questionable and the procedure described in Section 4.7.1 is followed. All documents are
immediately inspected to assure agreement between the test samples received and the COC.

Any non-conformance or irregularity when samples are received as described in Section 4.7.1 is
documented in the Sample Receipt Checklist and brought to the immediate attention of the Project
Manager for resolution with the client. The COC, shipping documents, documentation of any non-
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conformance or irregularity of samples received, the record of client contact, and resulting instructions
become part of the permanent project record.

Samples that are being tested at another AEL or STL facility or by an external subcontractor are
repackaged, iced, and sent out under COC.

Following sample labeling as described in Section 5.7.2, the sample is placed in storage. Refrigerated
storage coolers are maintained at 4 + 2°C. The temperature is monitored by an electronic monitoring
software program. All samples are stored according to the requirements outlined in the test method, and
in a manner such that they are not subject to cross contamination or contamination from their
environment.

Access to the laboratory is restricted to laboratory personnel or escorted guests as described in Section
5.2. Therefore, once sample possession is relinquished to the laboratory, the sample is in a designated
secure area (e.g., the laboratory facility) accessible only to authorized personnel.

5.7.2 Sample Identification and Traceabilitv

Sample receiving personnel organize the sample containers, COCs, and all pertinent information
associated with the samples. The sample identity is verified against all associated sample information.
Any inconsistencies are documented via the Sample Receipt Checklist and forwarded to the Project
Manager for resolution with the client prior to identifying the sample(s) into LIMS.

Each sample container is assigned a unique Sample Identification Number that is cross-referenced to the
client identification number such that traceability of test samples is unambiguous and documented. Each
sample container is affixed with a durable sample identification label.

All unused portions of samples, including empty sample containers, are returned to the secure sample
control areas.

5.7.3 Sub-Sampling

Taking a representative sub-sample from a container containing a soil or solid matrix is necessary to
ensure that the analytical results are representative of the sample collected in the field. The size of the
sample container, the quantity of sample fitted within the container, and the homogeneity of the sample
need consideration when sub-sampling for sample preparation.

After thoroughly mixing the sample within the sample container or transfer to another suitable container, a
sub-sample from various quadrants and depths of the sample are taken to acquire the required sample
weight. Any non-homogenous looking material is avoided and noted as such within the sample
preparation record.

5.7.4 Sample Preparation

Sample preparation procedures vary for each matrix and analytical method are as referenced in the
laboratory SOPs.
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5.7.5 Sample Disposal

Samples are retained in AEL storage facilities for 30 days after the project report is sent unless prior
written arrangements have been made with the client. Samples may be held longer or returned to the
client per written request. Unused portions of samples are disposed of in accordance with federal, state
and local regulations. The laboratory removes or defaces sample labels prior to disposal unless this is
accomplished through the disposal method (e.g., samples are incinerated). Complete details on the
disposal of samples, digestates, and extracts are available within the Sample Disposal and Waste
Management SOP 11-002 and Microbiological Sample Disposal and Waste Management SOP 11-003.

5.8 Assuring the Quality of Test Results

5.8.1 Proficiency Testing

As part of an on-going laboratory QA/QC program, AEL routinely participates in proficiency testing and
laboratory certification programs. The PT studies comply with the Safe Drinking Water Act, the Clean
Water Act, NELAC and laboratory programs conducted by the state agencies. These studies are
procured from a National Institute of Standards and Technology (NIST) accredited laboratory.

AEL also participates in the Industrial Hygiene Performance Analytical Testing (IHPAT) and the
Environmental Lead Performance Analytical Testing (ELPAT) programs. These PT samples are provided
through the American Industrial Hygiene Association.

Table 12. Performance Testing Study Participation

Performance Testing Study

Water supply study as required by
the EPA under the Safe Drinking
Water Act
Water pollution study as required
by the EPA under the Clean Water
Act
DMRQA PT Study
Soil PT Study
NELAC Accreditation

AIHA IHPAT Study

AIHA ELPAT Study

Analyses Performed

All licensable parameters for which a proficiency
evaluation sample is available

All licensable parameters for which a proficiency
evaluation sample is available

Trace Metals, Inorganics
Trace Metals, Inorganics, Organics
All licensable parameters for which a proficiency
evaluation sample is available
Metals, Formaldehyde, Volatile Solvents and
Passive Monitors
Lead in Air, Paint Chips, Dust and Soil

Frequency

Annually

Annually

Annually*
Annually
Two times per
j/ear**
Quarterly
Semi-annually
Quarterly

* At a client's request
** NELAC - Two times per year, per analyte, per matrix, per program

The laboratory also participates in various client PT programs, when submitted.

PT samples are handled and tested in the same manner (procedural, equipment, staff) as client samples.
Results of PT samples are distributed to the laboratory line management for review and action, if
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required. Any required response to deficiencies is submitted to the QA department for review and are
filed with the PT study records. PT test sample data is archived using the requirements for project and
raw data record retention.

5.8.1.1 Double Blind Performance Evaluation

The laboratory participates in an annual double blind performance evaluation study. An external vendor
is contracted to submit double blind samples to the laboratory. Both the level of customer service and the
accuracy of the test results are assessed objectively by the external contractor, who provides a detailed
report to the Corporate Quality Director and to the laboratory. This is administered as a double blind
program in order to assess all facets of the laboratory's operations.

5.8.2 Control Samples

Control samples (e.g., QC indicators) are analyzed with each batch of samples to monitor laboratory
performance in terms of accuracy, precision, sensitivity, selectivity, and interferences. Control samples
must be uniquely identified and correlated to unique batches. Control samples further evaluate data
based upon (1) Method Performance, which entails both the preparation and measurement steps; and (2)
Matrix Effects, which evaluates field sampling accuracy, precision, representativeness, interferences, and
the effect of the matrix on the method performed. Each regulatory program and each method within
those programs specify the control samples that are prepared and/or analyzed with a specific batch.

Control sample types and typical frequency of their application are outlined in Sections 5.8.2.1 through
5.8.2.5 and Tables 13 through 17. Note that frequency of control samples vary with specific regulatory,
methodology and project specific criteria. Complete details on method and regulatory program control
samples are as listed in each method SOP.

5.8.2.1 Method Performance Control Samples: Preparation Batch

Sample preparation or pre-treatment is commonly required before analysis. Typical preparation steps
include homogenization, solvent extraction, sonication, acid digestion, distillation, reflux, evaporation, and
drying. During these pre-treatment steps, samples are arranged into discreet manageable groups referred to
as preparation (prep) batches. Prep batches provide a means to control variability in sample treatment.

Control samples are added to each prep batch to monitor method performance (Table 13) and are
processed through the entire analytical procedure with investigative/field samples.
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Table 13. Preparation Batch Control Samples

Control Sample
Type

Vtethod Blank (MB)

Laboratory Control
Sample (LCS)

.aboratory Control
Sample Duplicate
(LCSD)

Known QC Sample

Use

Typical
rrequency 1

Description

Use

Typical
zrequency 1

Description

Use

Typical
Frequency1

Description

Use

Typical
Frequency 1

Description

Details

Monitors for potential contamination introduced during the sample preparation
and analytical processes.
1 per batch of 5 20 samples per matrix type per sample extraction or
preparation method (1 per batch of < 10 drinking water samples).
Jrganics: Laboratory pure water for water samples or a purified solid matrix
or soil or solid samples (when available or when requested); solid matrices
commonly include sodium sutfate, vendor or agency supplied soil or solid, or
jurchased sand; these solids may require purification at the laboratory prior
o use.
noroanics: Laboratory pure water for water samples or a purified solid matrix
or soil or solid samples (when available).

Volume/weights are selected to approximately equal the typical sample
volume/weight used in sample preparation; and final results in a soil/solid
batch may be calculated as mg/kg or ug/kg, assuming 100% solids and a
weight equivalent to the aliquot used for the corresponding field samples,
to facilitate comparison to actual field samples.
Measures the accuracy of the method in a blank matrix and assesses
method performance independent of potential field sample matrix affects.
1 per batch of < 20 samples per matrix type per sample extraction or
preparation method (1 per batch of < 10 drinking water samples).
Prepared from a reference source of known concentration and processed
hrough the preparation and analysis steps concurrently with the field
samples.
Measures the accuracy and precision of the method in a blank matrix and
assesses method performance independent of potential field sample matrix
affects.
1 per batch of < 20 samples per matrix type per sample extraction or
preparation method (1 per batch of < 10 drinking water samples).
Prepared from a reference source of known concentration and processed
through the preparation and analysis steps concurrently with the field
samples.
Comply with regulatory requirements; check the accuracy of an analytical
procedure; troubleshoot method performance problems; verify an analyst in
raining's ability to accurately perform a method; to verify the retum-to-control
after method performance problems; and may also be used as an LCS.
As defined by the client or project plan.

Obtained from outside suppliers or agencies; generally require preparation
from concentrated materials by dilution into a standard matrix; contain known
analytes or compounds; acceptance limits are provided by the vendor.

Denotes an AEL required frequency.
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Field blanks, equipment blank and trip blanks, when received, are analyzed in the same manner as other
field samples. However, a field blank should not be selected for matrix QC, as it does not provide
information on the behavior of the target compounds in the field samples. Usually, the client sample ID will
provide information to identify the field blanks with labels such as "FB", "EB", or "TB".

5.8.2.2 Method Performance Control Samples: Matrix

Matrix control samples include sample duplicates (MD), sample matrix spikes (MS), and sample surrogate
spikes. These control samples help monitor for potential physical and chemical effects which may interfere
with the precision and/or accuracy of the selected analytical method. Since interferences can enhance or
mask the presence of target analytes, matrix control samples measure the degree of interference and are
used to assist in the interpretation of the analytical results. The laboratory avoids performing matrix QC on
known field blank samples, such as trip blanks and rinsates, since these samples are not indicative of the
sample matrix.

Table 14. Matrix Control Samples

Control
Sample Type

Matrix Duplicate
(MD)

Matrix Spike (MS)

Details

Use

Typical
Frequency '

Description

Use
Typical
Frequency 1

Description

Monitors the effect of site matrix on the precision of the method; and of the
reproducibility of laboratory preparation and measurement techniques.

Note: Precision may also be affected by the degree of homogeneity of the
sample, particularly in the case of non-aqueous samples or aqueous samples
with particulates. Sample homogeneity and matrix effect should be considered
when field samples are used to assess reproducibility.

Note: A field duplicate, when received, measures representativeness of
sampling and the effect of the site matrix upon precision.

1 per 20 samples per matrix or per SAP/QAPP £ (1 per batch of < 10 drinking
water samples).

Performed by analyzing two aliquots of the same field sample independently;
analyzed for each associated sample matrix (e.g., when requested by the
client or the analytical method).
Measures the effect of site sample matrix on the accuracy of the method.
1 per 20 samples per matrix or per QAPP (1 per 10 drinking water samples).

Aliquot of a field sample, which is spiked with the analytes or compounds of
interest analyzed for each associated sample matrix (when requested by the
client or analytical method). The determination of MS percent recovery (% R)
requires an analysis of a fortified sample and a non-fortified sample under the
same procedural conditions (e.g., sample volumes, dilutions, procedural
conditions, etc.). The concentration determined in the non-fortified sample is
subtracted from the fortified sample concentration before determining the %R.
fhe degree of homogeneity of the sample, particularly in the case of non-
aqueous samples or samples with particulates, may affect the ability to obtain
representative recoveries.
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Table 14. Matrix Control Samples

Control
Sample Type

Matrix Spike
Duplicate (MSD)

Surrogate Spike

Internal Standards

Details

Use

Typical
Frequency 1

Description

Use
Typical
Frequency 1

Description

Use
Typical
Frequency 1

Description

Measures the effect of site sample matrix on accuracy and precision of
method.
1 per 20 samples per matrix (1 per 10 drinking water samples), when
requested by the client or the analytical method, or per QAPP 2.
Alternative to sample duplicate. Generally, inorganic protocols specify an MD/MS
and organic protocols specify an MS/MSD.
Measures method performance to sample matrix (organics only).
Every QC and analytical sample.

Compounds similar to the target analytes in structure, composition and
Chromatography, but not typically found in the environment, are added to each
QC and analytical sample, prior to preparation (e.g., extraction). If the
surrogates in an analytical batch do not all conform to established control limits,
the pattern of conformance in investigative and control samples is examined to
determine the presence of matrix interference or the need for corrective action.
Monitor the qualitative aspect of organic and inorganic analytical measurements.
All organic and ICP methods as required by the analytical method.

Used to correct for matrix effects and to help troubleshoot variability in analytical
response and are assessed after data acquisition. Possible sources of poor
internal standard response are sample matrix, poor analytical technique or
instrument performance.

1 Denotes an AEL required frequency.
2 Either an MSD or an MD is required per 20 samples per matrix or per SOP.

5.8.2.3 Matrix QC Frequencies

The frequency of matrix QC indicators depends on regulatory program compliance, a project's data quality
objectives, or a client's requirements. The following frequency will be applied to samples when the regulatory
programs are known and it does not conflict with project or client requirements.

Table 15. EPA Program Requirements

Program Description '

SDWA MD performed at a 10% frequency or 1 per preparation batch of £10 samples, whichever is more
frequent.

CWA MS (GC methods) and MD is performed at a 5% frequency or 1 per preparation batch of less than
20 samples, whichever is more frequent. For GC/MS Methods, MS is performed at a 5% frequency
or 1 per preparation batch of <2Q samples, whichever is more frequent.

RCRA MS/MSD or IMS/IMD is performed at a rate of 5% per batch. For clients submitting less than 20
samples, the method matrix QC requirement may be satisfied by another client's sample within the
same prep batch unless the paperwork indicates a client requirement for matrix QC.
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1 MS, MSD and MD may not be applicable to some analytical protocols because of the nature of the sample or protocol.

5.8.2.4 Method Performance Control Samples: Instrument Measurement

Control samples are used to ensure that optimum instrument performance is achieved. These samples help
ensure that the proper identification and quantitation of target compounds or analytes are achieved. The
instrument control samples appropriate to each analytical technique are described in laboratory SOPs for
each respective method. A brief description of these checks is included in Table 16.

Table 16. Instrument Performance Control Samples

Control
Sample Type Description

Inorganics
ICV

ICB

ICP Interference
Check Samples
(ICSA/ICSB)

CCV

CCB

ICP Metals
Linear Range
ICP Inter-
Element
Correction (IEC)

Use

Sequence
Use

Sequence
Use
Sequence

Use

Sequence

Use

Sequence

Use

Use

Sequence

Calibration standard of known concentration prepared from a source other
than that used for the calibration standards.
Analyzed after the standard curve to confirm calibration.
Blank water or solvent; confirms the calibration and assures that any
potential contamination is less than the reportinq limit.
Analyzed immediately after the ICV.
Verifies the absence of spectral interferences.
Analyzed consecutively at the beginning of each eight hour analytical
sequence, after the ICV/ICB, and again at an eight hour frequency
following a CCV/CCB.
Confirm that the instrument performance has not significantly changed
during the analytical sequence; to verify stable calibration throughout the
sequence; and/or to demonstrate that instrument response did not drift
over a period of non-use. Made from a source other than that used for the
standard curve.
Analyzed at 5%. Can also be analyzed at the end of the analytical
sequence.
Water blank used to confirm that the baseline has not drifted and to
monitor for contamination at the reporting limit.
Analyzed at a rate of 5%. Can also be analyzed at the end of the
analytical sequence.
Verify linearity and document the upper limit of the calibration range for
each element.
Correction factors for spectral interference (particularly due to Al, Ca, Fe,
and Mg).

Determined at least annually for all wavelengths used for each analyte
reported by ICP; or any time the ICP is adjusted in any way that may
affect the lECs.
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Table 16. Instrument Performance Control Samples

Control
Sample Type Description

Organics
GC/MS Tuning
& Performance

GC & HPLC
Instrument
Performance

Use

Sequence

Use

Sequence

Ensures correct mass assignment and is monitored through response to
target compounds during initial and continuing calibration, with minimum
response criteria for specified system performance check compounds
(SPCCs), and linearity is verified by evaluating the response factors (RF)
for calibration check compounds (CCCs).
Tuned at the beginning of the daily work shift. Throughout the analysis,
blanks, internal standard areas, surrogates, chromatographic baseline,
resolution of peaks, and overall quality of the Chromatography are used
collectively to monitor instrument performance.
Monitored through retention time shift evaluation, linearity checks, and
degradation checks of selected target compounds (e.g., for Endrin or DDT
as appropriate).
Continuing calibration verification (e.g., blanks, shifts in chromatographic
baseline or retention times, resolution of peaks, and overall quality of the
Chromatography) throughout the analytical sequence is accomplished
through analysis of calibration check standards.

5.8.2.5 Method Performance Control Samples: Analysis Batch

Matrix specific control samples are used to assess the precision and accuracy of the method as applied to
the specific sample matrix. These indicators provide information on sample matrix effects that is
independent of the efficiency of the preparatory technique. The method performance control samples
appropriate to each analytical technique are identified in the respective method. A brief description of these
checks is included in Table 17.

These control samples are performed to provide a tool for evaluating how well the method performed for the
respective matrix. These values are used by the client to assess the validity of a reported result within the
context of the project's data quality objectives. For matrix specific QC results falling outside laboratory
control limits which are attributed to matrix affects, no systematic corrective action is taken.
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Table 17. Analysis Batch Performance Control Samples

Control
Sample Type

Dilution Test

Post Digestion
Spike

Method of
Standard
Addition (MSA)

Description

Use

Sequence
Use

Sequence
Use

Sequence

1 +4 or 1 +5 Dilution of a field sample (performed at the
instrument) to check for possible physical and/or chemical
interferences.
When specified by the analytical protocol.
Required by the method; prepared at the instrument by
fortifying the digestate with a known quantity of the analyte of
interest.
When specified by the analytical protocol
When specified by the analytical protocol.

When specified by the analytical protocol.

5.8.3 Statistical Control Limits and Charts

Statistical control limits and control charts are used to establish method performance of a given analysis and
to monitor trends of QC results graphically over time (see SOP 09-025 Control Charts). Once a database of
the laboratory results for a method/matrix/QC analyte combination is established, the acceptability of a given
analysis of that QC parameter (and of the analytical batch to which it belongs) can be evaluated in light of the
laboratory's normal performance. This is intended to help identify problems before they might affect data.
Often, patterns of response that are not at all evident in sets of numbers are very distinct when the same
values are viewed as a chronological graph.

Establishment of Limits
The purpose of using statistical control limits is to define, for each analyte in a given method/matrix/QC type
combination, a range of expected values. This range encompasses the random variation that occurs
normally in the laboratory and allows one to evaluate control samples in that context, rather than according to
an arbitrary or external set of values. Limits for accuracy and precision are defined below:

Accuracy
As recoveries of a QC analyte in a given matrix are tabulated over time, a mean value for recovery is
established, as is the standard deviation (s) of those recoveries. If the analysis is in statistical control
(e.g., if the set of QC recoveries over time show random variation about the mean) approximately 99.7%
of all recoveries for that QC will fall within three standard deviations (3s) of the mean. Thus, assuming
that the mean itself is an acceptable level of recovery, the values corresponding to 3s above and 3s
below the mean are defined as the Control Limits. Any single recovery outside these values is assumed
to have resulted from some circumstance other than normal variation and shall be investigated.

Roughly 95% of points should fall within 2s of the mean. The values +2s and -2s are the Warning Limits.
Any normal result has approximately a 1/20 chance of being between 2s and 3s from the mean, so a
result in this region doesn't necessarily warrant corrective action, but attention should be paid to such
points.
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Precision is used to indicate matrix variability so that appropriate decisions can be made by the client
when repeated analyses vary significantly. The coefficient of variation, expressed as a percentage (e.g.,
the %RSD) for the data set used to calculate accuracy control limits defines the control limit for precision.
Duplicate analyses of the QC samples, such as duplicates or MS/MSD, should have an RPD less than or
equal to this established precision control limit to be considered free of matrix interferences.

The laboratory calculates statistical control limits two times annually. Such limits are available on a
project or QAPP-specific basis.

5.8.4 Calibration

Calibration protocols are method-specific, and are briefly described in Table 11. Calibration protocols are
defined in the Procedure section of the method SOPs.

5.8.5 Glassware Cleaning

All glassware is thoroughly cleaned prior to use to ensure that sample integrity is not affected from artifacts
caused by contaminated glassware.

A summary of general cleaning procedures follows with details provided in the Glassware Washing SOP 09-
004.

General laboratory glassware is cleaned with a low- or non-phosphate detergent, followed by thorough
rinsing with tap water and deionized water.

Metals glassware cleaning includes a nitric acid washing step.

BOD glassware and extraction glassware are cleaned in the automatic dishwasher. This glassware can also
be cleaned by hand.

Organic glassware includes a solvent rinse prior to use.

5.8.6 Permitting Departures from Documented Procedure

Where a departure from a documented SOP or test method is determined to be necessary, or
unavoidable, the departure is documented in a CAR and reported in the case narrative. In most cases,
these departures can be made with the approval of the department manager, project manager and the client.
Issues of serious concern, as determined by the department manager or Project Manager, will be brought to
the attention of the Laboratory Director and/or QA Manager. In some instances, it is appropriate to inform
the client before permitting a departure. The Project Manager will make the determination as to the degree
of notification required by the client.

On occasion, special analytical techniques will be requested for research, project specific requirements, or
client needs. In these instances, SOPs may not be available, however, the analyst will thoroughly record the
analytical steps and observations within a bound Preformatted logbook.
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S.8.7 Development of QC Criteria. Non-Specified in Method/Regulation

Where a method or regulation does not specify acceptance and/or rejection criteria, the laboratory must
examine the data user's needs and the demonstrated sensitivity, accuracy and precision of the available
test methods in determining appropriate QC criteria.

Data users often need the laboratory's best possible sensitivity, accuracy, and precision using a routinely
offered test method, or are unsure of their objectives for the data. For routine test methods that are
offered as part of AEL's standard services, the laboratory bases the QC criteria on statistical information
such as determination of sensitivity, historical accuracy and precision data, and method verification data.
The method SOP includes QC criteria for ongoing demonstration that the established criteria are met
(e.g., acceptable LCS accuracy ranges, precision requirements, method blank requirements, initial and
continuing calibration criteria, etc.).

In some cases, a routine test method may be far more stringent than a specific data user's needs for a
project. The laboratory may either use the routinely offered test method, or may opt to develop an
alternate test method based on the data user's objectives for sensitivity, accuracy, and precision. In this
case, it can be appropriate to base the QC criteria on the data user's objectives, and demonstrate through
method verification and ongoing QC samples that these objectives are met.

For example, a client may require that the laboratory test for a single analyte with specific DQOs for
sensitivity, accuracy, and precision as follows: Reporting Limit of 10 ppm. Accuracy ±25%, and RSD of
<30%. The laboratory may opt to develop a method that meets these criteria and document through the
Method Blank results, MDL study, and LCS results that the method satisfies those objectives. In this
case, both the method and the embedded QC criteria have been based on the client's DQOs.

In some cases, the data user needs more stringent sensitivity, accuracy, and/or precision than the
laboratory can provide using a routine test method. In this case, it is appropriate that the laboratories
provide documentation of the sensitivity, accuracy, and precision obtainable to the data user and let the
data user determine whether to use the best available method offered by the laboratory, or determine
whether method development or further research is required.

5.9 Project Reports

The SOP for data package assembly and reporting analytical data is 09-008 Reporting Analytical Data. A
summary of this procedure follows.

Analytical reports comprise final results (uncorrected for blanks and recoveries unless specified), methods of
analysis, levels of reporting, surrogate recovery data, and method blank data. In addition, special analytical
problems will be noted in the case narratives. The number of significant figures reported are consistent with
the limits of uncertainty inherent in the analytical method. Consequently, most analytical results will be
reported to no more than two (2) or three (3) significant figures. Data are normally reported in units
commonly used for the analyses performed.

Concentrations in liquids are expressed in terms of weight per unit volume (e.g., milligrams per liter, mg/L).
Concentrations in solid or semi-solid matrices are expressed in terms of weight per unit weight of sample
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(e.g., micrograms per kilograms, ug/Kg). Reporting limits take into account all appropriate concentration,
dilution, and/or extraction factors.

The department manager or designee reviews the data generated by their department. If any analytical
anomalies were encountered during the analyses, e.g., an out-of-control matrix duplicate, the anomalies are
documented in a CAR or using data qualifiers into the LIMS.

The final report is printed, reviewed and signed by the Project Manager. The signed report is copied and
delivered/mailed to the client.

5.9.1 General

The criteria described in Section 5.9.2 apply to all Project Reports that are generated under NELAC
requirements. The criteria described in Section 5.9.3 and 5.9.4 apply to all Project Reports.

5.9.2 Project Report Content
» Title
» Laboratory name, address, telephone number, contact person
» Unique Laboratory Project Number
» Name and Address of Client
» Client Project Name (if applicable)
« Laboratory Sample Identification
« Client Sample Identification
« Matrix and/or Description of Sample
» Dates: Sample Receipt, Collection, Preparation and/or Analysis Date
» Definition of Data Qualifiers
» Reporting Units
* Test Methods
» Report Paginated

The following are required where applicable to the specific test method or matrix:

» Solid Samples: Indicate Dry or Wet Weight
» If holding time < 48 hours, Sample Collection, Preparation and/or Analysis Time
» Indication by flagging where results are reported below the practical quantitation limit.

5.9.3 Project Narrative

A Case Narrative and Cover Letter is included with each project report and, at a minimum, includes an
explanation of any and all of the following occurrences:

« Non-conformances
« Sample "quality" concerns (see Section 4.7.1)
» Method Deviations
« QC criteria failures
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Project Release

The Project Manager or his designee authorizes the release of the project report with a signature.

Where amendments to project reports are required after issue, these are documented in a separate
document and, where applicable, electronic data deliverable resubmittal. The amended report is clearly
identified as amended with the date of revision and the details of what was amended. Any amended data
goes through the same approval/review process by the respective department manager/designee as
occurred with the initial data. The Project Manager reviews and signs the amended report. The original
version of the project report is kept intact and the signed and copied amended report is added to the
project file.

5.9.4 Subcontractor Test Results

Subcontracted data is clearly identified as such, and the name, address, and telephone number for the
laboratory performing the test is included in the project report. Subcontracted results from laboratories
external to AEL are not reported on AEL report forms or AEL letterhead. Test results from more than one
AEL facility are clearly identified with the name of the AEL facility that performed the testing, address, and
telephone number for that facility. Data from subcontractors' reports may be added to an AEL electronic
deliverable.

5.9.5 Electronic Data Deliverables

Electronic Data Deliverables (EDDs) are routinely offered as part of AEL's services. AEL offers a variety
of EDO formats. Client projects with EDO formats presently not in use by AEL can be submitted to the IT
department by the Project Manager for review.

EDDs are subject to a secondary review to ensure their accuracy and completeness. If EDO generation is
automated, review may be reduced to periodic screening if the laboratory demonstrates that it can
routinely generate that EDO without errors. Any revisions to the EDO format are reviewed until it is
demonstrated that it can routinely be generated without errors.

5.9.6 Proiect Report Format

AEL offers a wide range of project reporting formats, including EDDs, and complete data deliverable
packages modeled on the Contract Laboratory Protocol (CLP) guidelines. More information on the range
of project reports is available by the Project Manager. Regardless of the level of reporting, all projects
undergo the levels of review as described in Section 5.3.6.

5.9.7 Arizona Data Qualifiers - Revision 2.0 (1 1/26/2003)

The following is the current list of approved data qualifiers for use in qualifying Arizona environmental
compliance data.
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Too numerous to count (microbiology).
Sample incubation period exceeded method requirement (microbiology).
Sample incubation period was shorter than method requirement (microbiology).
Target organism detected in associated method blank (microbiology).
Incubator/water bath temperature was outside method requirements (microbiology).

Target organism not detected in associated positive control (microbiology).
Micro sample received without adequate headspace.
Target analyte detected in method blank at or above the method reporting limit
Non-target analyte detected in method blank and sample, producing interference.
Target analyte detected in calibration blank at or above the method reporting limit.
Target analyte detected in blank at/above method acceptance criteria.
Target analyte detected in method blank at or above the method reporting limit, but below
trigger level or MCL.
Target analyte detected in calibration blank at or above the method reporting limit, but below
trigger level or MCL.
Target analyte detected in method blank at or above method reporting limit. Concentration
found in the sample was 10 times above the concentration found in the method blank.
Confirmatory analysis not performed as required by the method.
Confirmatory analysis not performed. Confirmation of analyte presence established by site
historical data.
Qualitative confirmation performed. See case narrative.
Confirmatory analysis was past holding time.
Confirmatory analysis was past holding time. Original result not confirmed.
Sample required dilution due to matrix interference. See case narrative.
Sample required dilution due to high concentration of target analyte.
Sample dilution required due to insufficient sample.
Minimum reporting level (MRL) adjusted to reflect sample amount received and analyzed.
Concentration estimated. Analyte exceeded calibration range. Reanalysis not possible due to
insufficient sample.
Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to
sample matrix.
Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to
holding time requirements.
Concentration estimated. Analyte was detected below laboratory minimum reporting level
(MRL).
Concentration estimated. Analyte was detected below laboratory minimum reporting level
(MRL), but not confirmed by alternate analysis.
Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.
Concentration estimated. Internal standard recoveries did not meet laboratory acceptance
criteria.
Sample analysis performed past holding time. See case narrative.
Initial analysis within holding time. Reanalysis for the required dilution was past holding time.
Sample was received and analyzed past holding time.
Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.
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K1 = The sample dilutions set-up for the BOD analysis did not meet the oxygen depletion criteria of
at least 2 mg/L. The reported result is an estimated value.

K2 = The sample dilutions set up for the BOD analysis failed to meet the criteria of a residual
dissolved oxygen of at least 1 mg/L. The reported result is an estimated value.

K3 = The seed depletion was outside the method acceptance limits.
K4 = The seed depletion was outside the method and laboratory acceptance limits. The reported

result is an estimated value.
K5 = The dilution water D.O. depletion was >0.2 mg/L.
K6 = Glucose/glutamic acid BOD was below method acceptance criteria.
K7 = A discrepancy between the BOD and COD results has been verified by reanalysis of the

sample for COD.
L1 = The associated blank spike recovery was above laboratory acceptance limits. See case

narrative.
L2 = The associated blank spike recovery was below laboratory acceptance limits. See case

narrative.
L3 = The associated blank spike recovery was above method acceptance limits. See case

narrative.
L4 = The associated blank spike recovery was below method acceptance limits. See case

narrative.
M1 = Matrix spike recovery was high, the method control sample recovery was acceptable.
M2 = Matrix spike recovery was low, the method control sample recovery was acceptable.
M3 = The accuracy of the spike recovery value is reduced since the analyte concentration in the

sample is disproportionate to the spike level. The method control sample recovery was
acceptable.

M4 = The analysis of the spiked sample required a dilution such that the spike concentration was
diluted below the reporting limit. The method control sample recovery was acceptable.

M5 = Analyte concentration was determined by the method of standard addition (MSA).
N1 = See case narrative.
N2 = See corrective action report.
Q1 = Sample integrity was not maintained. See case narrative.
Q2 = Sample received with head space.
Q3 = Sample received with improper chemical preservation.
Q4 = Sample received and analyzed without chemical preservation.
Q5 = Sample received with inadequate chemical preservation, but preserved by the laboratory,
Q6 = Sample was received above recommended temperature
Q7 = Sample inadequately dechlorinated.
Q8 = Insufficient sample received to meet method QC requirements. QC requirements satisfy

ADEQ policies 0154 and 0155.
Q9 = Insufficient sample received to meet method QC requirements.
Q10 = Sample received in inappropriate sample container.
Q11 = Sample is heterogeneous. Sample homogeneity could not be readily achieved using routine

laboratory practices.
R1 = RPD exceeded the method control limit. See case narrative.
R2 = RPD exceeded the laboratory control limit. See case narrative.
R3 = Sample RPD between the primary and confirmatory analysis exceeded 40%. Per EPA Method

8000B, the higher value was reported.
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R4 = RPD exceeded the method control limit. Recovery met acceptance criteria.
R5 = MS/MSD RPD exceeded the laboratory control limit. Recovery met acceptance criteria.
R6 = LFB/LFBD RPD exceeded the method control limit. Recovery met acceptance criteria.
R7 = LFB/LFBD RPD exceeded the laboratory control limit. Recovery met acceptance criteria.
R8 = Sample RPD exceeded the method control limit.
R9 = Sample RPD exceeded the laboratory control limit.
51 = Surrogate recovery was above laboratory acceptance limits, but within method acceptance

limits.
52 = Surrogate recovery was above laboratory and method acceptance limits.
53 = Surrogate recovery was above laboratory acceptance limits, but within method acceptance

limits. No target analytes were detected in the sample.
54 = Surrogate recovery was above laboratory and method acceptance limits. No target analytes

were detected in the sample.
55 = Surrogate recovery was below laboratory acceptance limits, but within method acceptance

limits.
56 = Surrogate recovery was below laboratory and method acceptance limits. Reextraction and/or

reanalysis confirms low recovery caused by matrix effect.
57 = Surrogate recovery was below laboratory and method acceptance limits. Unable to confirm

matrix effect.
58 = The analysis of the sample required a dilution such that the surrogate concentration was

diluted below the method acceptance criteria. The method control sample recovery was
acceptable.

59 = The analysis of the sample required a dilution such that the surrogate concentration was
diluted below the laboratory acceptance criteria. The method control sample recovery was
acceptable.

510 = Surrogate recovery was above laboratory and method acceptance limits. See case narrative.
511 = Surrogate recovery was high. Data reported per ADEQ policy 0154.000.
512 = Surrogate recovery was low. Data reported per ADEQ policy 0154.000.
T1 = Method promulgated by EPA, but not by ADHS at this time.
T2 = Cited ADHS licensed method does not contain this analyte as part of method compound list.
T3 = Method not promulgated either by EPA and ADHS.
T4 = Tentatively identified compound. Concentration is estimated and based on the closest internal

standard.
V1 = CCV recovery was above method acceptance limits. This target analyte was not detected in

the sample.
V2 = CCV recovery was above method acceptance limits. This target analyte was detected in the

sample. The sample could not be reanalyzed due to insufficient sample.
V3 = CCV recovery was above method acceptance limits. This target analyte was detected in the

sample, but the sample was not reanalyzed. See case narrative.
V4 = CCV recovery was below method acceptance limits. The sample could not be reanalyzed due

to insufficient sample.
V5 = CCV recovery after a group of samples was above acceptance limits. This target analyte was

not detected in the sample. Acceptable per EPA Method 8000B.
V6 = Data reported from one-point calibration criteria per ADEQ policy 0155.000.
V7 = Calibration verification recovery was above the method control limit for this analyte, however

the average % difference or % drift for all the analytes met method criteria.
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V8 = Calibration verification recovery was below the method control limit for this analyte, however
the average % difference or % drift for all the analytes met method criteria.

W1 = The % RSD for this compound was above 15%. The average % RSD for all compounds in the
calibration met the 15% criteria as specified in EPA method 8000B.

There is an abbreviated list of acceptable qualifiers for ADEQ Drinking Water compliance samples.
That list is available from the laboratory and is also included in SOP 09-026 Qualifying Data Using
Data Qualifiers and Corrective Action Reports (CAR).

The laboratory has an additional list of commonly used qualifiers that clarify some of the case
narrative comments referred to in the Arizona Data Qualifiers. Those qualifiers are also included in
SOP 09-026 Qualifying Data Using Data Qualifiers and Corrective Action Reports (CAR).
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Appendix 1. Containers, Preservatives and Holding Times

Drinking Water

Method
2310,
2320
TEM
300.0

300.0

300.0,
4500
353, 4500
4500

300.0,
4500
200.x

2510

2330B
314.0
2540

180.1
9215

9221

9223

524.2
504.1
505

508
515.3

524.2
525.2

531.1
547
548
549
550

Parameter
Alkalinity, Acidity

Asbestos
Chloride, Sulfate,
Bromide
Nitrate

Nitrite

Nitrate+nitrite
Cyanide

Fluoride

Lead and Copper

Conductivity
Corrosivity
Perchlorate
Total Dissolved
Solids
Turbidity
Heterotrophic
Plate Count
Total and Fecal
Conforms by MPN
Total Conforms
and E. Co/7
THMs
EDB/DBCP
Pesticides and
PCBs
Pesticides
Herbicides

Volatiles
Semi-volatiles

Carbamates
Glyphosate
Endothall
Diquat/Paraquat
PAHs (PNAs)

Amount
100 mL

1000 mL
500 mL

100 mL

100 mL

100 mL
500 mL

300 mL

1000 mL

100 mL
500 mL
100 mL
100mL

100 mL
100 mL

100mL

100 mL

120mL
80 mL
80 mL

2000 mL
80 mL

120 mL
2000 mL

80 mL
80 mL
80 mL
500 mL
2000mL

Container
1-1 LP

1-1LP
1-1LP

1-500 mL P

1-500 mL P

1-500 mL P
1-500mLP

1-1LP

1-1 LP

1-1LP
1-1LP
1-500 mL P
1-1LP

1-1LP
2-120 mL P (sterile)

2-120 mL P (sterile)

2-120 mL P (sterile)

3-40 mL G vials
2-40 mL G vials
2-40 mL G vials

1 Gallon amber G
2-40 mL amber G
vials
3-40 mL G vials
2-1 L amber G

2-40 mL G vials
2-40 mL G vials
2-40 mL G vials
1 -500 mL amber P
2-1 L amber G

Preservative
2-6-C

2-6°C
2-6°C

2-6"C
2-6°C, if chlorinated, unacidified
2-6°C

2-6°C, H2SO< pH <2
2-6°C, ascorbic acid (if
chlorinated), NaOH, pH>12
2-6°C

None, preserved at laboratory
with HNO3 pH<2
2-6»C
None
None
2-6»C

2-6°C
<10°C, NajS2O3

<10°C, Na2S2O3

<10°C, Na2S2O3

2-6°C, ascorbic acid, HCI in field
2-6°C, Na2S2O,
2-6°C, Na2S2O3

2-6°C. Na2S2O3

2-6°C, Sodium sulfite

2-6°C, ascorbic acid, HCI in field
2-6-C, Sodium sulfite, HCI in
field
2-6°C, Na2S203, MCA in field
2-6°C, Na2S2O.,
2-6°C, Na2S2p3
2-6°C, Na2S2O3, HjSO4 in field
2-6°C, NaAO,. HCI

Hold Time
14 days

48 hours
28 days

48 hours
14 days
48 hours

28 days
14 days

28 days

6 months

28 days
None
28 days
7 days

48 hours
30 hours

30 hours

30 hours

14 days
14 days
7, 14 days

7, 14 days
14, 28 days

14 days
14, 28 days

28 days
14 days
7, 14 days
7, 21 days
7 days
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Method
551

552.1
1613
Radchem

Parameter
D/DBP

Haloacetic Acids
Dioxin
Radiological

Amount
80 mL

150mL
1000 mL
1 Gallon

Container
2-40 mL G vials

2-1 25 mL amber G
2-1LamberG
1 Gallon P

Preservative
2-6°C, Ammonium chloride, pH
4.5-5
2-6°C, Ammonium chloride
2-6°C
2-6-C

Hold Time
14 days

28 days
7, 40 days
6 months

Notes: For holding time 7,30 (or X,Y) means 7 (X) days for extraction, plus 30 (Y) additional days for analysis.
P = Plastic, Q = Glass, AQ = aqueous
Na2S2O3 = Sodium thiosulfate H2S04 = Sulfuric acid HCL = Hydrochloric acid MCA • Monochbroacetic add

Inorganics

Method
2310

2320,310
350,351,
353, 365
5210
5220
300.0

8167
110.2
120.1
335,4500
9010

1010

425.1
300.0,
4500
353, 4500
140.1
413.1
9095

150, 9040
9045
420.1
9065
365, 4500

2540
160.5

Parameter
Acidity
Alkalinity
Ammonia, TKN,
total Phosphorus
BOD
COD
Bromide, Chloride,
Fluoride, Sulfate
Chlorine, T. Resid.
Color
Conductivity
Cyanide, total and
amenable
Flashpoint

MBAS (surfactants)
Nitrate, nitrite

Nitrate + Nitrite
Odor
Oil & grease
Paint Filter

pH (water)
pH (soil)
Phenol

Phosphorus, ortho

Solids, T. Dissolved
Solids, settleable

Amount
lOOmLAQ
lOOmLAQ
500 ml AQ
50 q Solid
1000 mLAQ
SOmLAQ
50 mL AQ
20 q Solid
100 mLAQ
50 ml AQ
100 mL AQ
500 mL AQ
20 g Solid
100 mLAQ
50 g Solid
500 mL AQ
100 mLAQ
20 q Solid
100 mL AQ
500 mL AQ
1000 ml AQ
100 mLAQ
50 g Solids
50 mL AQ
50 ml Solid
500 mL AQ
1 00 g Solid
150 mLAQ
50 q Solid
100 mL AQ
1000 mLAQ

Container
1-1LP
1-1LP
1-500 mL P
1-250 mL G
1-1LP
1-500 mL P
1-1LP
1-125 mLG
1-1LP
1-1LP
1-1 LP
1-500 mLP
1-125 mLG
1-1LG
1-125 mLG
1-1LP
1-500 mL P
1-125 mL G
1-500 mL P
1-1LG
1-1LG
1-1 LP
1-125 mLG
1-1LP
P, G
1-1LG
1-125 mLG
1-1L amber G
1-125 mLG
1-1LP
1-1LP

Preservative
2-6»C
2-6°C
2-6°C, H2S04, pH<2
2-6°C
2-6"C
2-6°C, H2SO,, pH<2
2-6"C
2-6°C
2-6°C
2-6°C
2-6°C
2-6°C, NaOHpH>12,
2-6°C
2-6"C
2-6°C
2-6°C
2-6-C
2-6°C
2-6°C, H2SOa, oH<2
2-6°C
2-6°C, H2SO4, pH<2
2-6°C
2-6°C
None
None
2-6°C, H2SO4, pH<2
2-6°C
Filter on site, 2-6°C
2-6°C
2-6»C
2-6°C

Hold Time
14 days
14 days
28 days
Not established
48 hours
28 days
28 days
Not established
Immediately
48 hours
28 days
14 days
Not established
7 days

48 hours
48 hours

28 days
24 hours
28 days
Not established

Immediately
Immediately
28 days

48 hours
Not established
7 days
48 hours
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Appendix 1. Containers, Preservatives and Holding Times

Inorganics

Method
160.2
160.3

160.4

4500

415.1
9060
9020

180.1
9215

9221

9222
9223

Parameter
Solids, suspended
Solids, total

Solids, volatile

Sulfide

TOC

TOX

Turbidity
Heterotrophic Plate
Count
Conform - Total,
Fecal, E Coff-MPN
Coliform, Fecal MF
Conforms, total and
E. Co//

Amount
500 mL AQ
500 mL AQ
50 q Solid
500 mL AQ
50 g Solids
500 mL AQ
50 g Solid
100mLAQ
50 g Solid
500 mL AQ
50 q Solid
lOOmLAQ
100 mL

100 mL

100mL
100mL

Container
1-1 LP
1-1LP
1-125 mLG
1-1LP
1-125 mLG
1-1LP
1-125 mLG
1-250 mLG amber
1-125 mLG
1-1LG amber
1-125 mLG
1-1 LP
2-120 mL P (sterile)

2-1 20 ml P (sterile)

2-1 20 mLP (sterile)
2-1 20 mlP (sterile)

Preservative
2-6'C
2-6°C
2-6°C
2-6°C
2-6°C
2-6°C, NaOH pH>9, ZnAC
2-6°C
2-6°C, H2SO4, pH<2
2-6°C
2-6°C, H2SO4, no head space
2-6°C
2-6°C
<10°C, Na2S2O3

<10°C, Na^Os

<10°C, Na^Os
<10°C, Na2S2O3

Hold Time
7 days
6 days
7 days
7 days
7 days
7 days
Not established
28 days

28 days

48 hours
8 hours

6 hours

6 hours
6 hours

P - Plastic, G = Glass, AQ = aqueous

Metals

Method
200, 6010,
6020, 7000
245, 7470,
7471

218, 3500
7196, 7197

Parameter
All metals except
CrfVI) and Hq
Mercury

Chromium hex.

Amount
200 mL
20 g Solid
200 mL
20 g Solid
200 mL
20 g Solid

Container
1-1LP
1-250 mLG
1-1 LP
1-250 mLG
1-1LP
1-250 mLG

Preservative
HNO3, pH<2

HN03, pH<2

2-6"C

Hold Time
6 months

6 months

24 hours
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Organics

Method
8015AZW
8015AZS
8041 AW
8041A S
8061 AW
8061A S
608.8081A W

8081A (oil)
8081A S
8082 W
8082 (oil)
8082 S
8091 W
610.8310W

8310 S
8100 S
8100 S
614.8141AW
8141 AS
1657.8151W
8151AS
624,82608 W

8260B S

TO-15

625.8270C W

82TOC S
8330 S
418.1 W
418.1AZS

Parameter
Non-halogenated Volatiles
Non-halogenated Volatiles
Phenols
Phenols
Phthalate esters
Phthalate esters
Pesticides (608 includes
PCBs)
Pesticides
Pesticides
PCBs
PCBs
PCBs
Nitroaromatics and Ketones
PAHs

PAHs
PAHs
PAHs
Organophosphorus Pesticides
Organophosphorus Pesticides
Chlorinated Herbicides
Chlorinated Herbicides
Volatile Organics (GC/MS)

Volatile Organics (GC/MS)

Volatile Organics (GC/MS)

Semi-volatiles

Semi-volatiles
Explosives
TPH in water
TPH

Amount
80 mL
100 g
1000 mL
100 g
1000 mL
100 g
1000mL

80 mL
100 q
1000mL
80 mL
100 g
1000 mL
1000 mL

100 q
100 q
1000 mL
1000mL
100 g
1000 mL
100 g
80 mL

100 g

1
Canister
1000mL

100 q
100 q
1000 mL
100 g

Container
2-40mL G vials
1 -4oz jar
2-1 L G amber
1-8ozGjar
2-1 L Camber
1-8ozGiar
2-1 L Camber

2-40mL G vials
1-8ozG|ar
2-1 LG amber
2-40mL G vials
1-8ozGjar
2-1 L Camber
2-1 L Camber

1-8ozGjar
1-8ozGjar
2-1 L Camber
2-1 LG amber
1-8oz Camber
2-1 L Camber
1-8oz G iar
2-40mL G vials

Brass sleeve
Encore sampler
Field MeOH Ext.
1 Canister

2-1 L Camber

1-8ozGjar
1-8ozGjar
2-1 L G amber
1-8ozGjar

Preservative
2-6°C, HCI , pH<2
2-6°C
2-6°C
2-6'C
2-6'C
2-6°C
2-6°C; Na2S2O3 if
chlorinated, pH: 5-9
2-6°C
2-6°C
2-6°, pH: 5-9
2-6'C
2-6'C
2-6'C
2-6°C, Na2S2O3 if
chlorinated
2-6«C
2-6°C
2-6°C
2-6'C
2-6'C
2-6'C
2-6'C
2-6°C, Na2S2O3 if
chlorinated, 1:1 HCI
2-6'C

None

2-6°C, Na2S2O3 if
chlorinated
2-6°C
2-6°C
2-6°C, 1:1 H2SO<
2-6°C

Hold Time
14 days
14 days
7, 40 days
14, 40 days
7, 40 days
14, 40 days
7, 40 days

14, 40 days
14, 40 days
7, 40 days
14, 40 days
14, 40 days
7, 40 days
7, 40 days

14, 40 days
7, 40 days
14, 40 days
7, 40 days
14, 40 days
7, 30 days
14 days
14 days

48hrs/14 days
48hrs/14 days
14 days
14 days

7, 40 days

14, 40 days
14, 40 days
14 days
14 days

Notes: For holding time 7,30 (or X,Y) means 7 (X) days for extraction, plus 30 (Y) additional days for analysis.
P = Plastic, G = Glass
Na2S2O3 = Sodium thtosulfata H2SO4 = Sulfuric arid HCL = Hydrochloric acid
' Bulk sample may not be acceptable for some ADEQ programs.

MCA = Monochloroacatic acid
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Radiological

Method
600/00-02
900

903.1
904.0
905.0
900

RN-222
906.0

908

Parameter
Gross Alpha
Gross Beta
Combined Radium
Radium 226
Radium 228
Strontium-90
Radiological, all except
Rn222 and Tritium

Radon 222
Tritium (H3)

Uranium

Amount
4000 mL AQ

50 g solid

4000 mLAQ

50 g solid
80 mL
250 mL AQ
300 g (Sample size
varies with solid
moisture content)
1000 mLAQ

Container
MGallonP

250 mLG jar

4-1 LP

250 mL Gjar
2x40 mL amber G
1-250 mL G

2 -250 mLG jar

1-1LPorG

Preservative
HNO3; pH<2

None

HNO3; pH<2

None
None
None

None

HCI; pH<2

Hold Time
6 months

6 months

6 months

6 months
72 hours
6 months

6 months

6 months
P = Plastic, G = Glass, AQ = aqueous
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Industrial Hygiene

Method
NIOSH
0500
(Modified)

NIOSH
0600
(Modified)

NIOSH
1003
(Modified)

NIOSH
1005
(Modified)

NIOSH
1010
(Modified)

NIOSH
1015
(Modified)

NIOSH
1022
(Modified)

NIOSH
1300
(Modified)

NIOSH
1400
(Modified)

NIOSH
1403
(Modified)

Parameter
Total Dusts

Respirable Dusts

Chlorobenzene,
Chloroform, Carbon
Tetrachloride, 1,1-
DCE, 1,2-DCE, 1,1,1-
TCE, 1,1,2-TCEand
Tetrachloroethylene

Methylene Chloride

Epichlorohydrin

Vlnylidene Chloride

Trichloroethylene

Acetone
2-Hexanone

Isopropanol (2-
Propanol)

2-Butoxyethanol

Amount
Between 1 and 2
L/minute for a total
volume between 7 -
133 L
2.5 L/minute using an
aluminum cyclone for
a total volume
between 20 - 400 L
Between 0.01 and 0.2
L/minute. Total
volumes vary
depending on the
compound of interest.
Refer to the method
for more information.
Between 0.01 and 0.2
L/minute for a total
volume between 0.5 -
2.5 L
Between 0.01 and 0.2
L/minute for a total
volume between 2 -
30 L
Between 0.01 and 0.2
L/minute for a total
volume between 2.5 -
7L
Between 0.01 and 0.2
L/minute for a total
volume between 1-30
L
Between 0.01 and 0.2
L/minute for a total
volume between 0.5 -
SOL
Between 0.01 and 0.2
L/minute for a total
volume between 0.3 -
3L
Between 0.01 and
0.05 L/minute for a
total volume between
2-10L

Container
5-um, 37-mm
diameter, PVC
pre-weighed filter
in cassette holder.
5-u.m, 37-mm
diameter, PVC
pre-weighed filter
in cassette holder.
150-mg Charcoal
Tube

2 x 150-mg
Charcoal Tubes

150-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Charcoal
Tube

1 50-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Charcoal
Tube

Preservative
Store at ambient
temperature (should
arrive in a closed filter
cassette).
Store at ambient
temperature (should
arrive in a closed filter
cassette).
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

Hold Time
Indefinite

Indefinite

Hold times
vary for
each
compound

30 days

14 days

21 days

17 days

Hold times
van/ for
each
compound
Unknown
by NIOSH

Unknown
by NIOSH
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Industrial Hygiene

Method
NIOSH
1450
(Modified)

NIOSH
1457
(Modified)

NIOSH
1500/1501
(Modified)

NIOSH
1550
(Modified)

NIOSH
1602
(Modified)

NIOSH
1604
(Modified)

NIOSH
1609
(Modified)

NIOSH
2000
(Modified)

NIOSH
2016
(Modified)

NIOSH
2532
(Modified)

Parameter
Butyl Acetate

Ethyl Acetate

Benzene, Hexane,
Ethyl Benzene
Octane, Pentane
Toluene, Cumene,
Styrene, Xylene

Naphthas (petroleum
distillates, mineral
spirits, Stoddard
Solvent, etc.)
1 ,4-Dioxane

Acrylonitrile

Tetrahydrofuran

Methanol

Formaldehyde

Glutaraldehyde

Amount
Between 0.01 and 0.2
L/minute for a total
volume between 0.5 -
SOL
Between 0.01 and 0.2
L/minute for a total
volume between 0.1 -
10L
Flow rates and total
volumes vary for each
compound. Refer to
the appropriate
method for more
information.
Between 0.01 and 0.2
L/minute for a total
volume between 1 .3 -
20 L
Between 0.01 and 0.2
L/minute for a total
volume between 0.5 -
15L
Between 0.01 and 0.2
L/minute for a total
volume between 3.5 -
20 L
Between 0.01 and 0.2
L/minute for a total
volume between 1-9
L
Between 0.02 and 0.2
L/minute for a total
volume between 2-10
L
Between 0.1 and 1 .5
L/minute for a total
volume between 1-15
L
Between 0.05 and 0.5
I/minute for a total
volume between 1-30
L

Container
150-mg Charcoal
Tube

150-mg Charcoal
Tube

1 50-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Charcoal
Tube

150-mg Silica Gel
Tube

450-mg DNPH-
coated Silica Gel
Tube

450-mg DNPH-
coated Silica Gel
Tube

preservative
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
ovemiqht.
Tubes are capped
and shipped on ice,
or equivalent, to lab
ovemiqht.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

Hold Time
14 days

6 days

Hold times
vary for
each
compound

7 days

42 days

7 days

Unknown
by NIOSH

30 days

14 days

30 days
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Industrial Hygiene

Method
NIOSH
2546
(Modified)

NIOSH
2551
(Modified)

NIOSH
5000
(Modified)

NIOSH
5039
(Modified)

NIOSH
5503
(Modified

NIOSH
5506
(Modified

NIOSH
6009

Parameter
Cresols (all three
isomers) and Phenol

Nicotine

Carbon Black
(gravimetric analysis
only)

Toxaphene

Polychlorinated
Biphenyls (PCBs)

Polynuclear Aromatic
Hydrocarbons (PAHs)

Mercury in air

Amount
Between 0.01 and 0.1
L/minute for a total
volume between 1 and
24 L
Between 0.01 and 1
Uininute for a total
volume between 0.5
and 600 L
Between 1 and 2
L/minute for a total
volume between 30 -
570 L
Between 0.2 and 1
L/minute for a total
volume between 2 - 30
L
Between 0.05 and 0.2
L/minute for a total
volume between 1-50
L

Flow rate: 2 L/min. for
a total sample size
between 200 and
1000L.

Flow rate: 0.1 5 to 0.25
L/min. for a total
sample size between 2
and 100L.

Container
1 50-mg XAD-7
Tubes

120-mg XAD-4
Tubes

5-um, 37-mm
diameter PVC pre-
weighed filter in
cassette holder.
0.8-u.m, 37-mm
diameter, MCE
filter in cassette
holder.
13-mm glass fiber
filter in series with
a 150-mg Florisil
Tube

2-um, 37-mm
diameter, PTFE
filter in cassette
holder in series
with a 150-mg
XAD-2 Tube
200-mg Hopcalite
tube, or equivalent

Preservative
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Store at ambient
temperature (should
arrive in a closed
cassette filter holder).
Store in refrigerator
(should arrive in a
closed cassette filter
holder).
Tubes should be
capped. Filters
should have been
transferred to a vial
and capped and the
Swinnex cassette
should be returned
along with samples.
Samples are capped
and shipped on ice,
or equivalent, to lab
overnight. Protect
from light.

Cap sorbent tube

Hold Time
7 days

14 days

Indefinite

14 days

60 days
on tubes,
unknown
for filters

Unknown
by NIOSH

30 days
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Industrial Hygiene

Method
NIOSH
6603,
OSHA ID-
210, EPA
3C, ASTM
D1946-90
(Modified)

EPA3C,
ASTM
D1946-90
(Modified)

NIOSH
7300
(Modified)

OSHA 42
(Modified)

OSHA 47
(Modified)

OSHA 48
(Modified)

OSHA 64
(Modified)

OSHA 69
(Modified)

OSHA
1004
(Modified)

Parameter
Fixed Gases (includes
N,, 02, CO, C02, CH4)

Natural Gases
(includes methane,
ethane, propane,
butane, pentane,
hexane)

Metals in air

2,4-TDI, 2,6-TDI, and
1,6-HDI

4,4'-MDI

Naphthas (petroleum
distillates, mineral
spirits, Stoddard
Solvent, etc.)
Glutaraldehyde

Acetone

Methyl Ethyl Ketone
(MEK) and Methyl
Isobutyl Ketone (MIBK)

Amount
Entech Canisters:
usually 0.4 or 1 L
vacuum canister is
used.
Tedlar Bags samples:
between 0.05 and 0.5
L/minute for a total
volume between 1-5 L
Entech Canisters:
usually 0.4 or 1L
vacuum canister is
used.
Tedlar Bag samples:
between 0.05 and 0.5
L/minute for a total
volume between 1-5 L
Flow rate: 1 to 4 L/min.
for a total sample size
of 200 to 2000 L.

Flow rate: 1 L/min. for
a total sample size of
15 L.

Flow rate: 1 L/min. for
a total sample size of
15 L.

Between 0.01 and 0.2
L/minute for a total
volume between 1 .3 -
20 L
Between 1-2
L/minute for a total
volume of 15- 120 L

Between 0.01 and
0.05 L/minute for a
total volume < 3 L

Between 0.01 and
0.05 L/minute for a
total volumes 12 L

Container
1 to 5 Liter Tedlar
3ag or 0.4 to 1
Liter Entech
Canister

1 to 5 Liter Tedlar
3ag or 0.4 to 1
Jter Entech
Canister

0.8-u.m, 37-mm
diameter, MCE
liter in cassette
holder.
37-mm, 1-2PP
coated glass fiber
filter

37-mm, 1-2PP
coated glass fiber
filter

150-mg Charcoal
Tube

37-mm DNPH-
coated Glass Fiber
Filter in a 4 piece
cassette
225-mg Carbon
Molecular Sieve
Tube

225-mg Carbon
Molecular Sieve
Tube

Preservative I Hold Time
None, ensure that all
valves are closed.

None, ensure that all
valves are dosed.

None (should arrive in
a closed cassette
filter holder).

Samples are capped
and shipped on ice,
or equivalent, to lab
overnight.
Samples are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

14 days for
canisters; 3
days for
bags

14 days for
canisters; 3
days for
bags

Indefinite

18 days

15 days

7 days

14 days

17 days

1 5 days
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Industrial Hygiene

Method
Assay
Methods
(Modified)

3M
Methods
(Modified)

3M
Methods
(Modified)

Parameter
Benzene, Carbon
Tetrachloride,
Chlorobenzene,
Chloroform, Ethanol,
Methyl Methacrylate,
Octane, Pentane,
Tetrachloroethylene,
Tetrahydrofuran, 1,1,1-
TCE, 1,1,2-TCE,
Trichloroethylene, Vinyl
Acetate, Vinylidene
Chloride
Acrylonitrile, Benzene,
Carbon Tetrachloride,
Chlorobenzene,
Chloroform, Cumene,
Hexane, MEK, Methyl
Methacrylate, Octane,
Tetrachloroethylene,
Tetrahydrofuran,
Toluene, 1,1,1-TCE,
1,1,2-TCE,
Trichloroethylene, Vinyl
Acetate, Vinylidene
Chloride, Xylene
Acetone, Acrylonitrile,
Benzene, Carbon
Tetrachloride,
Chlorobenzene,
Chloroform, Cumene,
Ethanol, Hexane, MEK,
Methylene Chloride,
Methyl Metftacrylate,
Octane, Pentane,
Tetrachloroethylene,
Tetrahydrofuran,
Toluene, 1,1,1-TCE,
1,1,2-TCE,
Trichloroethylene, Vinyl
Acetate, Vinylidene
Chloride, Xylene

Amount
Sampling rates
and total volumes
vary for each
compound

Sampling rates
and total volumes
vary for each
compound

Sampling rates
and total volumes
vary for each
compound

Container
Assay Technology
N546 and N541
Passive Monitors

3M 3500 Passive
Monitors

3M 3520 Passive
Monitors

Preservative
Badges are capped
and shipped on ice.
or equivalent, to lab
overnight.

Badges are capped
and shipped on ice,
or equivalent, to lab
overnight.

Badges are capped
and shipped on ice,
or equivalent, to lab
overnight.

Hold Time
Hold times
vary for
each
compound

Hold times
vary for
each
compound

Hold times
vary for
each
compound
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Appendix 1. Containers, Preservatives and Holding Times

Industrial Hygiene

Method
SKC
Methods
(Modified)

Parameter
Acetone, Benzene,
Butyl Acetate, Carbon
Tetrachloride,
Chlorobenzene,
Chloroform, Cumene,
Ethanol, Ethyl Acetate,
Ethyl Benzene,
Hexane, Isopropanol,
MEK, MiBK, Methyl
Methacrylate, Octane,
Pentane, Styrene,
Tetrachloroethylene,
Tetrahydrofuran,
Toluene, 1,1,1 -TCE,
1,1,2-TCE,
Trichloroethylene,
Vinyl Acetate,
Vinylidene Chloride,
Xylene

Amount
Sampling rates and
total volumes vary for
each compound

Container
SKC 575-002
Passive Monitors

Preservative
Badges are capped
and shipped on ice,
or equivalent, to lab
overnight.

Hold Time
Hold times
vary for
each
compound
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Indoor Air Quality

Method
ACGIH
(Modified)

EPA TO-
10A
(Modified)

EPATO-
11A
(Modified)

EPA
TO-15

MYCO-
TOXINS
MYCO-
TOXINS

MYCO-
TOXINS

Parameter
Microbial Volatile
Organic Compounds
(mVOCs)

Pesticides/PCBs in air

Aldehydes in air (not
including
Glutaraldehyde)

Volatile Organic
Compounds in air
canisters
Mycotoxins in Air

Mycotoxins on Swabs

Mycotoxins on Bulk
Materials

Amount
240 minutes at 0.2
L/minute

Include travel blanks
Between 1 and 5
L/minute over a 4 to 24
hour period

Flow rate: 0.1-2
L/min. Rate and time
dependent on carbonyl
concentration in
atmosphere
Not specified

100LPM for 1800 Lor
more total volume
At least 4 x 4 square
inches on active
growth
Approximately 4 x 4
square inches of
material, preferably
with plenty of visible
growth

Container
600-mg Carbon
Molecular Sieve
Tube

Polyurethane
Foam (PUF) Tube

450-mg DNPH-
coated Silica Gel
Tube

Canister

1.0-umPTFE, 37-
mm cassette
Sterile cotton with
methanol in screw
top vials
Ziploc bag

Preservative
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.
Tubes are capped
and shipped, then
refrigerated upon
receipt
Tubes are capped
and shipped on ice,
or equivalent, to lab
overnight.

None

None

None

None

Hold Time
Unknown

7 days

14 days

Internal lab
criteria is
14 days
180 days

180 days

180 days

NOTE: All sorbent tube samples are refrigerated upon receipt.
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Cited Section No(s). Description Document No.

4.3.1.1
4.4.3.6
5.3.5
4.5

5.3.6
5.9
4.6

4.7.1
5.7.1
4.8

4.10.1
5.9.7
4.13
5.1.2
5.1.3

5.3.6.1
5.4.2

5.4.3
5.7.5

5.8.3
5.8.5

Operation of Document Control in AQUA
Method Detection Limit Studies 40 CFR Part 136,
Appendix B
Reporting Analytical Data
New Subcontractor Laboratory Approvals

General Supplies and Chemicals Receipt Process
STL - Purchase Order Requirements
Sample Receipt and Log-in

STL Quality Management Plan
Internal Root Cause Investigations and Preventive Actions
Qualifying Data Using Data Qualifiers and Corrective Action
Reports (CAR)
STL - Systems Audits
Personnel Training
Ethics Policy
Manual Integrations
Laboratory Equipment Control Procedure
Balance Calibration, Care and Use
Pipettor Calibration
Maintaining the Spectrophotometers
Good Calibration Practices
Sample Disposal and Waste Management
Microbiological Sample Disposal and Waste Management
Control Charts
Glassware Washing

30-038
09-010

09-008
30-009

30-035
P-Pu-001
11-001

M-Q-001
30-004
09-026

S-Q-002
30-024
P-L-006
09-023
30-053
09-001
09-016
09-030
09-029
11-002
11-003
09-025
09-004
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Arizona Department o* Health Swvkw*
Offc« of Laboratory LtCMtsuf •. Certification & Training

250 North 17th Avenue, Phoonte, AZ 85007
Wednesday. July 7 2004

AZ0610

U.b Diraclix-: Mr. Robert Woods

program A^ "" " ' '

Murntna Cokimn
Aiurnimim
Afurmnum
Antimorty
Anurnorry
Amu*
Arscrio
ArMrio

Bttluffl
Bttylium
Botydum
C10-C32 Hydrocarbons
Cadmium

Calcium
Chtonnatad Horbkades
Chromium Tola!
Otvomium Tola)

Chan Up
Cobalt
Cobalt
Continuous IjquifMjqujd Extraction

Copper
Ceopw
Cyantto
CyanMa
CyenW8 extraction fat Solids And OH
OIHOIVOO In waw
Funnel UquKRiqulil BxtracUon

Hydrogen Ion (Ph)

lgniaWiry(FlMfi Point)

Iron

Lab Nirm: AvrotKh Environmen
Phon.: (802) 437-3340

"evweiw
EPA 60108
EPA6020
EPA601QB
SPAS020
EPA 60108

EPAS020
EPA7060A
EPAS010B
EPAS020
EPA 60108
EPASWO
B015AZ
EPA6010B
EPA BOZO
EPA6010B

EPA0010H
EPA 603)

EPA3600C
EPA 60)06
6PA6020
EPA3S20C
EPA6010B
SPA 6020
EPA9010B
EPA 9014
6PA9013

EPA30MA
6PAS510C
EPA9M08
EPA8045C
EPA 1010

EPA60108

id esBrtflCode
rO-15 AW17

rf BBngCoJo
>
> MTU

MTL7
1 MTU

Ma?
MTU
MTW

i MTU
) MTU

MTL7
1 MTU

MTL7
VOC4

> MTU
MTU

) MTU
k SOC3

MTU
MT17

> MTU
MTU

» MTU
MTL7

1 MISC7
MISC7

k '

C«rtO«»
02/28/01

Certoate

"S
11/24W3
11/O.W9
11/24/03

11/03799
lf&4/Q3
11/OV99
ii/oswa
1U34J03
1U03/99
11/24/03
11/03)99
11dWW»
11(24/0$
1UD3Q9
li*rji«4
ItrTOOa
I1Q4/03

"*W99
11B4W3
OS21ID1
llflBJW
11/24W3
01CHOO
OSMIWO
01/21/00
11(03(99

NIAR
NIAS
HAZ2
MT1.3

11/03/99
11/03/90
11/03/99
11(03/39
11(03/99
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Arizona Department of H*aRh Service* Pago: 2
Office of Laboratory Lkamiun!. Ccrttflcitlon t Training

2SO North 17th Avenuo, Phoenix, AZ 85007

Wednesday, July T 2004

%Z Ueanso: AZ0610 Lab Name: Avrottcn EnHronmsnul Labpr*tort*a

Program HW

Paramater EPA Method BHngCodfi Cert Oslo
MM EPA60IOB MTU 11(03(89
Ltad EPA 6020 MTU 11/24.TO
lead EPA 7421 MTU 11)03/99
Magmaum EPA6010B MTL3 11(03/99
Mmganow EPA 60106 MTU 11/03/99
Manganew EPA«020 MTLT 11(2*03
Mercury EPA7470A MTU 11/03/99
Mercwy EPA7471A MTL6 11(03799
MttrtxlMnm EPA6010S MTU H/OS/99
IJkurf EPA 60106 MTU 11/03/99
Nickel EPA 6020 MTL7 11/2403
NnroanimiricsAndNitiaminca EPA 8330 SOC7 03B!Of02
Or9ar»ettonn*P«jticiaes EPA«081A SOC9 1VD3/99
0<9an<)pt«>spho<usPe«ic«i»s 6PA8I41A SOC10 09/11/00
P*im F*« Liquids Test EPA9099A M1SC24 II/OIW
payav»r«iai(KjB^«nyH EPA 8082 $OC9 I1TOWJ
PrJ»nuctearAiorriaKHy«o«arM« 6PAW10 SOC13 11/03S»
Potassium EPA6010B MTU 11103/99
Preparation And Extraction KPA35006 • 1W03JS9
PmsuttedFluM Extraction 6PA3M5 • UWW9
Purge And Trap EPA50308 * 11/03/99
P«9«AndTr8p B>A503S • 11103(99
RetcSriy REACTIVITY HAZ3 0801/01
Sedimena. Sludges And Sote EPA3030B • IMS/99
Sotonkim 6PA6010B MTU 11(03/99
Setoniwn EPA 7740 MT12 11/03/SS
Se<™volsa«09«ics EPA 82700 SOC16 05/21TO
SikaCelCtearurj 6PAM30C ' 11(03/99
Slvir EPA6010B UTU 11(03(1)9
Slver EPA 0020 MTU 11«4«»
Sodum EPAKHOe MTU 11/03/99
SonkaltonE«/3cton EPA 35508 • I1/03W9

Strontium EPA6010B MTU 11WW9
SuButOeanup EPA3660B • 11/03S9
Surtt̂ AcKOT r̂m»n95n»,Clwwp EPA36S5A • 11/03/99
Syrtr»^Pracipi«te.Le«dun,Pioc<>du«(SpJp) EPA 1312 HAZ6 11/01TO
Thallium EPAS010B MTU 11/03«9
ThaWxn EPA 6020 MTL7 1K24W3
Tin EPA5C10B N1TL3 11/03«9

ToWChtorinoSiPWOIWMiProductt EPA9077 NIA2 11(03(39
Total MAtaK EPA3010A • 11/BV99

Arizona DeDartrmnt of HoRhll $nvtc«s Pago: 3
Offrtu> of Laboratory Lictntart, Certification ft Training

250 north 17th Av«nue,Ph08niii,AZ 85007

Wednesday, July 7 2004

KZUmrna: AZOS10 Lab Nam*: Aarotacn Environmental L»bor«teH«

Progr»m HW

Pwnmeier ePAMsu«x) SMnaCode CortDote

TotaPer/c4«mHv*«aftxirisins<>i 418.1AZ MISCS 11/03/99
Total RecoveraWs In Water EPA3005A * 11/09/99
TontityChawterlsSKLeaa^ Procedure EPA1311 KAZS 11/03/99
Vanadium EPA 00106 MTU 11/03/99
VofcBi>Oni*!i» EPA8260B VOC8 11/03/99
W«=toOA,ton EPA3580A • 11/03.1W
Zinc EPAS0106 MRS 11TO/99
Zino B>A«020 MTL7 11/M/03

ToSa!U»ns«IPararn»t«r!intrir5prorjriim: ^3

Ptooram SOW

^aromtrfw EPAMWXXf (HllngCow C*nO*»
AJkallnî  SM 23208 NIA1 1i/03«!5
Alumhwn EPA200.7 MTU 11/03(99
Aluminum EPA 200.8 MTL7 OS/03/03
Antimony EPA 200,8 MTI.7 04flB,TO
Antimony EPA 200.9 MTU 11/03/99
Artmic EPA200.S MT17 O4«3»3
Arsflnt EPA 200,9 MTU 11/03/99
Barium EPA 200.7 MTU 11/03/93
83,-im EPA 200.8 MTL7 04/03(0}
Beryl W EPA 200.7 MTU 11/0399
Beryllium £PA 200,8 MTL7 04X13*3
Cadrrtum EPA 200.7 MTt3 11/03(89
Cadmium EPA20O.8 MTL7 04/03/03
Coteium EPA200.7 MTU 11/03S9
CNorMo a>AMO.O MIIIA1 11/04W9
Oitorino Total RosMual HACH8W HIA3 11/OSS9
Chromium Tot* S'ASOar MTU 11TO(B9
Chromium Total EPAiOO.8 MTL? O*«STO
Color SM2120B HIM 11/03/99
Copper EPAZ00.7 MTL3 11(03/99
Ooppar EPA 200,8 MTU- 04VOJ/03
CorroMty SM 23308 MAS 11(03/99
Cyanide SM4SOOCNE MISC7 11/03/99
Cyan!*>Am»r»bi» SM4SOOCNO MBC7 11/OM9
Focal Colilorm SM 92216 MIC5 02/07/01
FccelCotfomi SM92220 MCS 03A»r04
Fluoride EPA 300.0 N1IIA1 11/03/99
nurxbfe SM4SOO-FC NI83 1t,TO.W
Hardnus EPA 200.7 CASMG MTL3 12/06,»J
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Arizona Departinent of Health Services Pan* 4
Otto* of Laboratory Uctrwun, C*rtifK«loft ft Training

290 North 1 7th Avwuw. Ptiotnh, AZ MOOT

Wsdneatoy, July 7 2004

UUcanu: AZOS10 Ub N»rr»: A«r«»ch EnviTOnrrwrrUI Ubo»lori«»

Program sow

Pwameler EPAMalhorJ BBngCwto CertOate
HoteratrophtePtate Count SMM1SB MK9 05/11/00

HvdrooantanlPM EPA 150,1 NIAfi 11/03f»9
Inn EPA 200.7 MTU 11/03/99
toad EPA 200,8 MTL7 04/03/03
Lead EPA 200.9 MTU 14/03(99
Magnesium EPA 200.? MTU 11/03/99
Manganme EPA 200.7 MTU 11/03/99
Manganese EPA 200.8 MTL7 04/03/0)
Mercwy EPA 245.1 MTL5 11AB/99
NKkr«l EPA 200.7 MTU 11/03/99
Nxfcai EPA 200.8 MTL7 04/OS/03
Nitralo EPAJOO.O NII1A1 11/03/99
rWrew EPA 353.2 NIB1 10/01(02
Nitrr* 6PA300.0 MfflAI 04/OMtt
Nrtnlo SM4SXM4O2B NIIS4 11/03(99

OrnXHphiaahate EPA 395.1 NII&S 07/08(04
Cma-prtafMi* SW4SOO.P E NUBS OSflMO
Parchlorato EPA 314.0 MISC24 03/1&W3
Residue Werabte W2MOC NIAS H/03WJ
Selenium EPA 200,8 MTL7 MWltt)
Sehmum EPA 200.9 MTL2 11/03/99
SiSca EPA200.7 MTU I1/03W9
SHvor EPA200.7 MTU 11/03/99
Sivw EPA 200.8 MTL7 04/03/03
Sodium EPA 200.7 MTU 11/03/90
SpeofcComtuctanco SM5510B NIA7 11/OJBW
Strontium EPA 200.7 MTU «1/03/99
Sunzrta EPA 300.0 N1IIA1 11/03/W
Tomowatura SM2SSOB • 11/03/99
Thallium EPA 200 8 MTL7 04TO.tl3
ThaHum EPA 200.8 MTU 11/03/99
Total CoHoran And E.Cgll By CoK«1 3M9223B MIC3 11/03(99
Tot* Conforms By Mtf SM 92218 «C MIC1 02/07(01
Total Trihalameihanftt EPA 924.2 VOC9 11/03(89
TutDa8y,Ntu:N«pholo<nMrt EPA 180.1 NIA9 It/S3l99
VoMtoOrsjanics EPA 524 i VOC1 H/Oi-99
Zinc EPA 200.7 MTU tl/03/99
2inc £PA200.e MT17 04/03/93

TowiJcenwopsforMruwsinmisProsrsra: 67

Progtarn WW

AriunaDepttUwitofMMWiServicea pan- s
Offlco of Laboratory Llconmro. Certtflcatton S Training

230 North 17th Avanua, PhotnM. AZ 85007
WedraraOny, July72004

tZLIconw: A20610 Lab Name: Aeroloch Environmental Laboratortes

Pmgmm WW

jPsrarmar EPAMWiM BStnfjCorJO CenOato
AocSty SM 23106 NI1A1 06/03/03
AcrolanAn<!fljjytonitr(l> HPA624 VOC8 08/03(03
AMinlly. Total SM 23206 N1A1 11/l»f«9
Akminurn 0>A 200.7 MTU 11/03/99
Aluminum EPA 200,8 MTU 06/10V03
Ammonia 8PA550.1 NIW1 «8/f(W»
Ajnmoiiia EPA 350.3 MIIB1 11/09/89
Antimony SPA 200.7 MTL3 11/03AW
Anlinony ePR20oe WTU 04/03/03
AMimny EPA 200.9 MTU 11/03/99
Antimony SM 31138 MTL2 11/03(99
ArsenK ePAJOO.r MTU 11/03/99
AWniC EPA 200.8 MTL7 04/03/02
Aram* EPA 200.9 MTU 11/03(89
Anenic $M31138 MTU 11/03/99
Dafuxn EPA200.7 MTU 11/03/99
Banum EPA 200,8 MTL7 04/03(03
BasefHeutrolsAndAcMs EPA62S SOC18 05(08/00
Beryfiuffl EPA 200.7 MTU 11*B,W
BerySuro EPA 200.8 MTL7 04/03/03
BfccntmicaiOxyoxrn Demand SMS210B DEMI 07/21/00
Boron EPA 200,7 MTU 11/03/99
Bromide EC A 3000 NIIIA1 11/03/99
Cadmium EPA 200.7 MTU 11/03/99
Cadmium EPA 200.3 MTU 64/03(03
Calcium EPA 2007 MTU 1U03/99
CtwnioJOxyrjim Demand SMS220O OEM2 01/28/02
CWondo 6PA300.0 NIIIA1 11/OWW
CNoHlwRraldual ToW HACH81S7 NW9 04/03/03
Ommium Total EPA 200. 7 MTU 11/03/99
Chromium Total EPA 200.8 MTL7 04/03(03
Cr*omlum,H«xavalenI SM3500-CRD MTM 11/03/99
CobaH EPA 200 7 MTU 11/03/99
CooaH EPA 200.8 MTL7 04AKM»
Color SM2120B HIM 11/03S9
Copper HPA200.T MTU 11/03W9
Copper EPA 200,6 MTL7 04/03103
Cyanide Amerabte To CWorination SM«500-CNe MISC7 11/O.V99
Cyanide. Total SM4SOO-Ctie MISC7 11/03/99
Fecal Coltemiln Sludge SMS2216 MIC5 OBIOSiW
FMalColrformsByMemllorwFltSf SM9222D MIC6 11/03«9
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Arizona Department of Health Services poor g
Office of Laboratory Licensure. Certification a Training

230 North 17«i Avenue. Phoenix, AZ 85007

Wednesday. July 7 2004

AZ License: AZ0810 Lab Name: Aerotecti Environmental Laboratories

r WVK

parameter EPAMsttwd. fMUnoCode Cert Dale
Fecal CoBfonm By Mtf SM9221E MIC5 05/11/00
fiucfkle EPA 300.0 NIIIA1 11/03/99
Fluoride SM4SCO.FC N1B3 11(03/99
Hardness EPA 200.7 MTU 12/06/02
Hydrogen Ion (Ph) EPA 150.1 N1A6 11/03/99
Iran EPA 200.7 MTU 11/03/99
rOddeM Nitrogen EPA 3514 NIIB3 1-1/03/99
Lead EPA 200.7 MTU 11/03/99
Lead EPA 200.8 MTL7 04/03AB
Utad EPA 200,0 MTL2 11/04/99
Load SM3113B MTL2 11103/99
lithium EPA 200. 7 MTU 08/10/03
Magnesium EPA 2007 MTL3 11/03/99
Manganese EPA 200,7 MTU 11/03/99
Manganese EPA200-B MTL7 04/03103
Mercury EPA 245.1 MTL5 11/03/99
MolyMenum 6PA200.7 MTU 11/03/99
MotyoOonum EPA 200 B MTU 04/03/03
Nickel EPA200.T MTU 11/0358
NKJOU EPA 200.8 MTL7 (WOMJ3
Nitrate EPA 300.0 NIIIA1 1W03/99
N8rate EPA 353.2 NIB1 10/01/02
Nlrtto EPA 300.0 NIIIA1 04/01(02
NUrite SM4500-NO2B NIIB4 11(03/99
01 Af* Grease EPA413.1 MISC6 11/04/99
Of gar>xftlarino Pesticides Aid PolycWoriralcd EPA 60S SOC9 11/04/99
BiphenjB
CfgarnprxnphoruaPosticxIes EPA 1657 SOC10 11(07/00
Qrtfcfrpnotinhaie EPA 365.1 NUBS or/own
Orm<XPru<phate SM4SOO-PE NIIB5 05/11/00
Prmphorm Total EPA 3651 NUBS 07/08/04
Phosphorus Total SM4S004>B NIIB6 05/11(00
Polynuctear Aromatic Hydrocarbons EPA 610 SOC12 11XH/99
Potassklffl EPA 200.7 MTU 1 1/04/99
RfSioue MlofatXe SM2540C NIA8 11/U4W9
Residue Nonfftteriibla £PA160^ NIIA9 11/04/99
Rosidua Total EPA 1603 NIIA4 11/04/99
RewtueVoldUe EPA 160,4 N1IA7 11/04/99
R«idu«.Se«leat>le3olds EPA 180,5 NIIAO 11(04/99
Selenium EPA 200.7 MTU 11/04/99
SelMiium EPA 200.8 MTL7 04/03TO

i

Arizona Departrrwnt of HeaWt Services
Office of Lafaontary Ucmxire, Cortirteottoti S Training

Page: 7

ISO North 1Tth Avenue, Phoenh, AZ «SOOT

Wednesday, July 7 2004

AZ License: AZOCIO u* Nanw; A«ro»ch EnvKonmenui Latwntoriet

fogram WW ™

paramMsr EPAHtethod BtttigCKle CerlOM* 1

Sewnium EPA 200.9 MTL2 1110499
Selenium SM3113B MTU 11/tM/W
Sliea.Dl5Wlv«d EPA200.7 MTU 11W4«9
Sivrtr EPA 200.7 MTU 11J04/99
S**w EPA 200.8 MTL7 04(03/03
Sodium EPA 200. 7 MTC3 11/04(99
Spoeilic Candudanu SM2MOO NIA7 11/04/99
Strontium EPA 200 7 MTU 11/04/99
Smf»» EPA 300.0 NIIIA1 11/04/99
Sulfide SM4MO-SD MISC11 11/04/99
Temperature Oegrees C«k*is SM 25508 05/11(00
TMMum B>A200,7 MTtS 11/04S9
TraMurn EPA200.8 MTL7 04AW03
TluHKum EPA 200.9 MTL2 11/04/99
Tin EPA 200.7 MTU 11/04/99
Total CoWorms SyMtf SM 92218 MIC1 05/11/00
Tola! Petroleum Hydrocarbons EPA41B.1 MISC5 11/04/99
ToM, Fixed Ana VolatloSolUslnStijOoo SM2MOG NIIA7 09/29/03
TurtxBt, EPA 180.1 NA9 11KH/S9
Vanadium EPA20D.7 MTU 11(04(99
Vanadium EPA 200.8 MTL7 04403(03

1 VdaKtoOrgareai EPA824 VOCiS 11/04/99
Zinc EPA 200.7 MTU 11/04/99
Zinc EPA 200.8 MTU 04/03/03

TrjMUr»isrriPar3met«shtl» Program: 1rjs

fostnrments

OAS CHROMATOORAPWMASS SPECTROMETER
OAS CHROMATOSRAPH

ATOMIC ABSORPTION SPECTROPHOTOMETER

HIGH PERFORMANCE UQLTO CHROMATOGRAPH

ION CHROMATOORAPH

INOUCTrVELV COUPLED PLASMA SPECTROMETER

MERCURY ANALVZER

INDUCTrvELY COLBPiEO PLASMA/MASS SPECTROMETER

Quantity

r
s
2

2

1
1
1
1

Data

0322/03
05/16(02

11/04«d

osnenii
osriad
11(04/99

11/04/99
05/22/03

Softwares
OTHER. GCMS

ENVIROQUANT • GCMS

HP CMEMS1 ATION - GC 1
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AZ License: AZQ610

MULENNIUM CHROMATOGRAPHV MANAGER - MPt,C
OTHER - HPLC

JP6AKN6T (DIONEX). 1C
JPERKWELMER-AA
IPERKWELMER-ICP
j PERKM ElMER . tCPrMS
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A/tmrui Department <* Hewn gen***
Office of UAoreUn Licensors, CertWcsSon * TraWng

1J40 Meat ftttne. Rm. an «, Phoenix. AZ W007
Wedneaday. Ap* 21 ZOO*

Pane:

AZUcense: AZD809

LabrXreetora Mr. Robert Wood*

Lab Name: Aerotuch enrtroiunental UAersurlea
Phone: (S20) »7-»Ot

Pregram SOW

parameter
FecdCoHorm
Fecal CoHotm
HawroMfjhlc PWe Count
Hydrogen Ion (PH)
ToM OoBomo Ha E. CM By CoMart

THdUoariMMPararMUraMIMsProgTarK s

Program WW

parwwet

Feeil Co«to<m« By Membrane FWor
Fecal CoHormi By M»

t Hydrogen ion (Ph)

lUceraadPararnetarslnirilincgrerii: 4

EPAMenod
SU8221E
3W9ZJJD
SMK215B
EPA 150.1
SUB223B

EPA Method
SM8221F
SM92J2D
SM922IE

MKigCtida
WC5
MtC5
M1C8
HIA8
MIC3

BBhaCcd.
MI8C24
Mice
MtCS
NlAg

Cert Dale
04/12TO
04/12102
OSOS02
11/02/99
iun/99

Cert Cam !
OH21/D3
11AD/99
1UD2/99
1WW98

[ jnurumeMs Ou.nBty tMe|

! Software* 1

COMPANY CONFIDENTIAL AND PROPRIETARY
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COPYRIGHT* 2003 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

Except as permitted under the United States Copyright Act of 1976, no part of this publication may
be reproduced or distributed in any form or by any means, or stored in a database or retrieval system,
without the prior written permission of Severn Trent Laboratories, Inc.

Purpose and Scope

The purpose of this Laboratory Quality Manual (LQM) is to describe the implementation the
Severn Trent Laboratories (STL) Quality System at the STL Sacramento laboratory. The LQM is
written within the guidelines of the STL Quality Management Plan (QMP), which applies to all
STL laboratories. The organization of this LQM is based on the "EPA Requirements for Quality
Management Plans" (EPA QA/R-2, August 1994). This LQM outlines specific policies,
organization, responsibilities, and activities required to assure high quality laboratory services.
The LQM also fulfills the requirements of our clients, government agencies, and NELAC to
document the laboratory Quality System.

This LQM contains references to other essential STL quality documents. The company-wide
QMP, STL Sacramento LQM, and referenced policies and SOPs are interrelated. Together they
provide an integrated quality foundation that meets the objectives of the STL Quality Assurance
Policy, as stated in Section 1.2.

The requirements set forth in this document arc applicable to all employees at the STL Sacramento
laboratory. The policies and practices described here are presented as minimum guidelines only.
Based on good scientific judgment, more rigorous requirements may be applied by laboratory
employees. Specific requirements delineated in project plans may supersede general quality
requirements described in this manual.
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1.0 Management Commitment and Organization

1.1. STL Mission Statement

Through the innovation and dedication of our people, together with the quality of our systems,
we will deliver levels of performance that delight our clients, retain the confidence of our
stakeholders and enable the profitable growth of our business.

1.2. STL Quality Assurance Policy

It is STL's policy to:

• provide high quality, consistent, and objective environmental testing services that meet
all relevant federal, state, and municipal regulatory requirements;

• generate data that are scientifically sound, legally defensible, meet project objectives,
and are appropriate for their intended use;

• provide STL clients with the highest level of professionalism and the best service
practices in the industry;

• build continuous improvement mechanisms into all laboratory administration, and
managerial activities; and

• maintain a working environment that fosters open communication with both clients
and staff

1.3. STL Management Statement of Commitment to Quality Assurance

STL management is committed to providing the highest quality data and the best service in the
environmental testing industry. To ensure that the data produced and reported by STL meet
the requirements of its clients and comply with the letter and spirit of municipal, state and
federal regulations, STL maintains a Quality System that is clear, effective, well
communicated, and supported at all levels in the company.

1.4. Ethics, Waste, Fraud and Abuse

Establishing and maintaining a high ethical standard is an important element of a Quality
System. In order to ensure that all personnel understand the importance the company places
on maintaining high ethical standards at all times, STL has established an Ethics Agreement
(see Figure 1.4-1). Ethics is also a major component of the STL QA training program (see
Section 3 for more discussion). A central tenet is that management must consistently convey
the message to analysts that financial pressures can never be allowed to compromise the
quality of work.
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See the following policies related to ethics in the laboratory:

LOM Section 6 - Computer Hardware and Software

OA-008-SAC - Data Recording Requirements

OA-010 -SAC- Maintaining Time Integrity

S-0-004 - Acceptable Manual Integration Practices

P-T-001 - Selection of Data Points Required for an Initial Calibration Curve

P-L-004 - Organizational Conflicts of Interest

P-L-006 - Ethics Policy

1.5. Organizational Structure and Relationships

STL Sacramento is a local operating unit of Severn Trent Laboratories, Inc., a Delaware
corporation. Date of incorporation was August 27,1997. Severn Trent Laboratories is
wholly owned by Severn Trent Services, Inc.

STL Sacramento has day-to-day independent operational authority overseen by corporate
officers (e.g., President, Commercial Director, Chief Operating Officer, Corporate Quality
Assurance, etc.). The STL Sacramento laboratory operational and support staff work under
the direction of the Laboratory Director. The organizational structure for STL Sacramento is
presented in Figure 1.5-1. A list of key STL Sacramento personnel qualifications is
provided in Figure 1.5-2. The lab also maintains Job Descriptions, which contain general
job responsibilities for all laboratory employees. The following section outlines
responsibilities and authorities for all employees of the STL Sacramento laboratory, as they
relate to quality management.

The STL Sacramento QA Manager (QAM) is independent from day-to-day laboratory
operations, has no direct analytical testing responsibilities, and is free from financial and
other undue pressures which might adversely affect the quality of work. The QAM, a key
member of the laboratory's management team, has direct access to the Corporate Quality
Assurance Director on all matters involving quality. The QAM is available to any lab
employee to resolve quality or ethical issues. The QAM, if required, has the authority to
eease operations adversely affecting the validity or integrity of the analytical data.
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Figure 1.4-1 STL Ethics Agreement
It is the policy of STL to incorporate the highest standard of quality with all analytical programs by
adhering to the following practices:

STL will only offer environmental analyses for which it can consistently demonstrate compliance with
high quality, traceable and legally defensible performance standards.

All STL staff are committed to the practice of complete honesty in the production and reporting of data.

Staff who are aware of misrepresentation of facts or data manipulation to bypass established QA/QC
requirements, are required to immediately inform their supervisor or any member of the upper
management.

All employees are asked to sign a copy of the statement below upon their first day of employment.

Severn Trent Laboratories, Inc.
EMPLOYEE ETHICS STATEMENT

I understand that STL is committed to ensuring the highest standard of quality and integrity of the data and services
provided to our clients. 1 have read the Ethics Policy of the Company.

With regard to the duties 1 perform and the data I report in connection with my employment at the Company, I agree
that:

• I will not intentionally report data values that are not the actual values obtained;

• 1 will not intentionally report the dates, times, sample or QC identifications, or method citations of data analyses
that are not the actual dates, times, sample or QC identifications, or method citations;

• 1 will not intentionally misrepresent another individual's work;

• I will not intentionally misrepresent any data where data does not meet Method or QC requirements. If it is to be
reported, I will report it with all appropriate notes and/or qualifiers;

• 1 agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely manner; and I
agree to inform my Supervisor of any accidental or intentional reporting of non-authentic data by other employees;
and

• If a supervisor or a member of STL management requests me to engage in or perform an activity that I feel is
compromising data validity or quality, I will not comply with the request and report this action immediately to a
member of senior management, up to and including the President of STL.

As a STL employee, I understand that I have the responsibility to conduct myself with integrity in accordance with
the ethical standards described in the Ethics Policy. I will also report any information relating to possible kickbacks
or violations of the Procurement Integrity Act, or other questionable conduct in the course of sales or purchasing
activities. I will not knowingly participate in any such activity and will report any actual or suspected violation of
this policy to management.

The Ethics Policy has been explained to me by my supervisor or at a training session, and 1 have had the opportunity
to ask questions if I did not understand any part of it. I understand that any violation of this policy subjects me to
disciplinary action, which can include termination. In addition, I understand that any violation of this policy which
relates to work under a government contract or subcontract could also subject me to the potential for prosecution
under federal law.
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7.6. Quality Organization

All personnel arc responsible for quality, which includes complying with all QA/QC
requirements that pertain to their organizational/technical function. This section outlines the
primary QA responsibilities for each position.

1.6.1. Quality Assurance Manager

' Reports directly to the Laboratory Director and, for all QA matters, to the
Corporate QA Director to maintain independence of QA oversight

• Responsible for implementing and communicating the QMP

. Maintains, approves, and implements the LQM

. Has joint signature authority, with the Laboratory Director, for approval of quality
documents, e.g., LQM, policies, and SOPs

• Directs controlled distribution of laboratory quality documents

• Provides Quality System training to all new personnel

• Reviews and approves documentation of analyst training records

• Serves as a focal point for QA and QC issues, reviews corrective actions and
recommends resolution for recurring nonconformances within the laboratory

• Assists in maintaining regulatory analytical compliance, including maintaining
certifications, and in this regard has signature authority for laboratory quality
documents

. Monitors data quality measures via statistical methods to verify that the laboratory
routinely meets stated quality goals

• Performs systems, data, contract compliance, and surveillance audits

• Hosts external audits conducted by outside agencies

« Responsible for approving quality control reference data changes in the LIMS

• Oversees the selection, review, and approval of analytical subcontractors

• Prepares monthly QA Reports to management describing significant quality events

• Has the final authority to accept or reject data and to stop work in progress in the
event that procedures or practices compromise the validity and integrity of
analytical data.
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1.6.2. Laboratory Director/Technical Director

• Reports directly to the General Manager
• Responsible for implementation and adherence by lab staff to the STL QMP, STL

Sacramento LQM and all policies and procedures within the laboratory
• Has signature authority for LQM, policies, SOPs, and contracts (as detailed in STL

policy)
• Annually assesses the effectiveness of the QMP and LQM within the operation
• Maintains adequate trained staffing documented on organization charts
• Responsible for implementing internal/external audit findings corrective actions.

7.6.3. Operations Manager/Technical Directors

• Reports directly to the Laboratory Director
Supervises daily activities of the Operational Groups

• Schedules analytical operations
• Supervises QC activities performed as a part of routine analytical operations
• Implements data review procedures

Supervises the preparation and maintenance of laboratory records
• Supervises maintenance of instruments and scheduling of repairs
• Works with the Project Managers and Group/Team Leaders to assure the

requirements of projects are met in a timely manner
• Responsible for meeting quality requirements
• Responsible for the technical operation of the laboratory
• Responsible for coordinating the development and implementation of SOPs
• Performs technical training in area(s) of expertise
• Interfaces with management on technical needs and solving day-to-day technical

issues
• Determines qualifications required for technical positions and evaluates job

candidates against those requirements
• Investigates technical issues related to projects as directed by QA
• Evaluates new methods, technical proposals, and statements of work
• Certifies technical laboratory personnel based on education and background to

ensure that staff have demonstrated capability in the activities for which they are
responsible

• Performs other tasks as required by NELAC.

The Technical Director meets the requirements specified in the Section 4.1.1.1 of the
NELAC standards.
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1.6.4. Manager of Customer Services

• Reports directly to the Laboratory Director
• Supervises daily activities of the Project Management, and/or Sample Control,

and/or Administrative, and/or Report Production Groups
. Works with the Operations Manager and/or Department Managers to ensure the

requirements of projects are met in a timely manner
• Has signature authority for contracts for laboratory services, as detailed in STL

policy, and for laboratory reports.
. Defines customer requirements through project definition
. Assesses and assures customer satisfaction
. Provides feedback to management on changing customer needs
• Brings together resources necessary to ensure customer satisfaction.

1.6.5. Project Manager

• Reports directly to the Manager of Customer Service or Project Management
Department Manager

• Monitors analytical and QA project requirements for a specified project
• Acts as a liaison between the client and the laboratory staff
• Prepares Quality Assurance Summary (QAS) or equivalent summary form and

communicates project-specific requirements to all parties involved
. Assists the laboratory staff with interpretation of work plans, contracts, and QAPP

requirements
. Reviews project data packages for completeness and compliance with client needs
• Has signature authority for final reports
. Keeps the laboratory and client informed of project status
• Together with the QA Manager, approves customer requested variances to methods

and to standard laboratory protocols
. Monitors, reviews, and evaluates the progress and performance of projects
• Reports client inquiries involving data quality issues or data acceptability to the

facility QA Manager and to the operations staff
• Prepares reissue requests for project data
• Responsible for meeting quality requirements.

1.6.6. Department Manager, Team Leader or Supervisor

• Reports directly to the Operations Manager
. Supervises daily activities of analyses within the group
• Supervises QC activities performed as a part of routine analytical operations
• Implements data review procedures
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• Supervises the preparation and maintenance of laboratory records
• Evaluates instrument performance and supervises the calibration, preventive

maintenance, and scheduling of repairs
• Oversees or performs review and approval of all analytical data
• Reports nonconformances to the appropriate managers
• Responsible for generation of SOPs for their section
• Responsible for meeting quality requirements.

1.6.7. Analyst

• Performs analytical methods and data recording in accordance with documented
procedures

. Performs and documents calibration and preventive maintenance
• Performs data processing and data review procedures
• Reports nonconformances to the Supervisor/Manager and QA Manager
• Ensures sample and data integrity by adhering to internal chain-of-custody

procedures
• Responsible for meeting quality requirements defined in this LQM and other

supporting QA procedures.

1.6.8. Sample Custodian

• Ensures implementation of proper sample receipt procedures, including
maintenance of chain-of-custody

• Reports nonconformances associated with condition-upon-receipt of samples
• Logs samples into the LIMS
• Ensures that all samples are stored in the proper environment
• Assists Environmental Health and Safety staff with sample disposal
• Responsible for meeting quality requirements.

1.6.9. Report Production Staff

• Accurately generates and compiles analytical reports and associated deliverables
for delivery to the client

• Responsible for meeting quality requirements
• Produce as needed reports that meet the NELAC requirements.
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2.0 Quality System and Description

2.1. Objectives of the STL Quality System

The Quality System is a set of management principles, objectives, policies, responsibilities,
and implementation plans at the organizational and project-specific levels. The goal of the
STL Quality system is to ensure that business operations are conducted with the highest
level of professionalism in the industry. To achieve this goal, it is necessary to provide STL
clients with not only scientifically sound, well documented, and regulatory compliant data,
but also to ensure that STL provides the highest quality service available in the industry. A
well-structured and well-communicated Quality System is essential in meeting this goal.
STL's Quality System is designed to minimize systematic error, encourage constructive,
documented problem solving, and provide a framework for continuous improvement within
the organization.

2.2. Structure of the STL Quality System

At the highest level, the STL Quality Management Plan (QMP) is the basis for STL's
Quality System. The QMP provides the guidance under which all STL facilities conduct
their operations. This Laboratory Quality Manual (LQM) describes the implementation of
the Quality System at the STL Sacramento laboratory. This LQM and the series of
associated quality documents described in Section 2.4 define the organization, project-
specific principles, goals, controls, and tools of the Quality System as it is applied at this
laboratory. The Quality System as described in this LQM demonstrates the commitment to
accepted laboratory practices by STL Sacramento.

2.3. Quality Assurance and Quality Controls

Quality Assurance (QA) is defined as the system of activities which ensures the quality of a
process, product, or service. Quality controls (QC) are the tools used to monitor and
regulate the desired type and quality of product. The QA activities and QC controls
employed in STL Sacramento are defined in the following quality documents.

2.4. Quality Documents

The STL Quality System is developed from the reference documents shown in Table 2.4-1.
The review and control of the STL Sacramento documents described in the following
subsections is described in Section 3 of this LQM. A cross-reference of the LQM to
NELAC requirements quality manuals is presented in Table 2.4-2.
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2.4.1. STL Quality Management Plan (QMP)

The requirements set forth in the QMP are applicable to all STL facilities. The policies
and practices outlined in the QMP are minimum guidelines only. Requirements that are
more rigorous may be applied for specific client or regulatory programs.

2.4.2. STL Company-Wide Policies

Severn Trent Laboratories has certain policies that apply company-wide. These policies
are consistent with the QMP, and set forth requirements that all STL facilities are to
follow. STL Sacramento policies apply only to the Sacramento facility.

2.4.3. Laboratory Quality Manual (LQM)

This STL Sacramento LQM, along with the associated policies and SOPs, provides the
criteria and specifications for the generation of environmental analytical data. The LQM
provides QC criteria for standard procedures, facility-specific instrumentation, and
reporting.

2.4.4. Standard Operating Procedures

Standard Operating Procedures (SOPs) describe step-by-step instructions for performing
a method or activity. In addition, there are SOPs which relate to other support services
performed in the laboratory. Details of SOP format and document control are described
in SOP SAC-QA-0021. SOPs that arc actively used in this laboratory are listed in Table
8.2-2. SOPs are living documents and may supersede some requirements in this
document until the LQM is updated biennially.

2.4.5. Quality Assurance Project or Program Plans (QAPPs)

Regulations and contracts may contain QA requirements which are different from those
described in this LQM. To address unique project requirements, Quality Assurance
Project Plans (QAPPs) may be prepared and implemented. The requirements
documented in a QAPP, as agreed to by STL Sacramento, take precedence over the
LQM for that project Typical specifications contained in a QAPP or similar
documentation include:

• New or modified testing methods
• Unique QC logic
• Special requirements for equipment use and maintenance
• Special handling due to safety considerations
• Project-specific detection and reporting limits
• Project-specific accuracy and precision limits or the statistical treatment of data
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• Additional or unique documentation or records management requirements.

2.4.5.1. Quality Assurance Summary

Quality Assurance Summaries (QAS) or equivalent (e.g., Client Requirement
Checklist in LIMS) are used to distill client-specific requirements typically
documented in project QA plans onto a concise format, highlighting the
requirements that are different than the laboratory standard practice. The summary
describes for each project the required quality control samples, batching schemes,
flagging conventions, deliverables, or other special client requests that may differ
from routine laboratory operations. The QAS or equivalent is disseminated to
laboratory operations by the Project Manager or Quality Assurance Manager to
document client or program specific requirements. The QAS may be used alone or
in conjunction with the project-specific QA plans.

2.4.6. Other Documents

Other documents which can affect the quality program may include the STL Corporate
Safety Manual, memos, guidance documents, work instructions, and periodic
management assessment reports. These documents may further define or guide the
implementation of quality standards at STL but shall not conflict with the LQM or
diminish the effectiveness of the Quality System.
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3.0 Document Control and Records Management

3.1. Objectives for Control of Quality Documents and Vital Records

Quality Documents - The quality documents discussed in Section 2 define the framework of
the STL Quality System. Control and security of these documents are necessary to ensure
that all staff have access to current policies and procedures at all times, to ensure that all
changes to the policies and procedures are properly reviewed, to ensure that the history of
use of documents can be reconstructed, and to ensure that confidential information is not
improperly distributed. The system described in this section is designed to accomplish these
objectives.

Vital Records - Vital records are the documents that provide objective evidence of the
performance of a process or observations of an item. Records management ensures that
results produced by the laboratory are scientifically and legally defensible, and ensures that
project events can be reconstructed. Confidentially of the records and records retention
requirements are discussed in this section.

3.2. Document Control Procedures

Unambiguous identification of a controlled document is maintained by identification of the
following items in the document header:

• document title,

• unique document number,

• revision number,

• revision date,

« effective or implementation date, and number of pages

Controlled documents are marked as such, and the QA department keeps records of
document distribution. Controlled distribution may be achieved by either electronic or
hardcopy means. The effective date is the date when controlled copies are distributed.
Controlled documents must be available in the immediate areas where the related work is
performed. Details of the numbering system, required format, and restrictions for
uncontrolled distribution of documents are in SOP SAC-QA-0021, "Preparation and
Management of Standard Operating Procedures" and Policy S-Q-001, "Official Document
Control and Archive".
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3.3. Document Review, Approval and Revision

Controlled quality documents are authorized by the Laboratory Director and the QA
Manager. They indicate their authorization by signing the cover page of the document STL
Sacramento quality documents, the individuals responsible for reviewing the documents and
the required frequency of review are listed in Table 2.4-3 and Table 2.4-4. In addition to
periodic review and revision, quality documents must be revised when a procedure or
activity changes in a significant manner. Amendments to documents must be reviewed and
approved by the same parties approving the original document, distributed in a controlled
manner, and clearly indicated in the document. Obsolete versions of documents are
removed from service when new revisions are issued. The QA Department maintains a
record of history of use of all documents based on the effective date. For further details see
SOP SAC-QA-0021.

3.4. Records Management

Records may be either hardcopy or electronic copies. It is not required to maintain both if
they are properly secured and are complete and true copies. The record keeping system
allows for reconstruction of all laboratory activities that produced the analytical results. The
history of the sample is readily understood through the documentation. This includes

• chain-of-custody records, including intra-laboratory and inter-laboratory transfers of
samples;

. records identifying the personnel involved in sampling, preparation, calibration, and
testing;

• observations, calculations, and derived data;

• information relating to laboratory facilities, equipment, analytical test methods, and
related laboratory activities (e.g., sample preparation, standards preparation, and data
verification);

original records clearly identifying all subcontracted test data, and

• a copy of the final test report.

Requirements for data recording are described in Policy QA-008-SAC, "Data Recording
Requirements". Details concerning control of electronic records are given in Section 6. The
types of vital records maintained are listed in Table 3.4-1.
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3.5. Document and Record Storage, Retention and Disposal

It is the policy of STL Sacramento that company records will be available to meet business
needs and comply with all applicable legal record retention and disposition requirements.
STL Sacramento retains copies of records in a manner that allows prompt retrieval of
documents and records for inspection purposes. In accordance with NELAC, all quality
documents and records are stored for at least five years. Other types of records may have
different retention requirements; refer to Table 3.4-1 for details.

Specific projects and regulatory programs may have longer record retention requirements
than the standard STL record retention time. Refer to the QMP Table 5 for a listing of
examples of special program requirements. The inventory sheet accompanying the stored
records must include disposal instructions which take into account any special requirements,
and who to contact for authorization prior to destroying the data.

When records, as contained in files, are transferred to a records storage area or off-site
storage area, they shall be placed in suitable containers and include an inventory sheet (hard
copy or electronic) prepared by the person submitting the records. The contents of each
container shall be compared to the inventory sheet and labeled. If there are any
discrepancies, the container and inventory sheet shall be returned to the person who prepared
the box for correction. Archives are indexed such that records are accessible on a project or
temporal basis. Archives are protected against fire, theft, loss, deterioration, and vermin.
Backup copies of electronic media are stored in off-site archive facilities and are protected
against deterioration caused by magnetic fields and/or electronic deterioration. Access to
archives is controlled and documented. Further details of the laboratory's document and
records archiving process are described in SOP SAC-QA-0009.

If the laboratory transfers ownership, vital records will be transferred to the new owner. If
the laboratory goes out of business, vital records will be transferred to another operating
STL laboratory or to our clients.

3.6. Data Confidentiality

Data and sample materials provided by the client or at the client's request, and the results
obtained by STL, shall be held in confidence (unless such information is generally available
to the public or is in the public domain or the client has failed to pay STL for all services
rendered or is otherwise in breach of the terms and conditions set forth in the STL and client
contract) subject to any disclosure required by law or legal process. STL's reports, and the
data and information provided therein, are for the exclusive use and benefit of the client, and
arc not released to a third party without written consent from the client.
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In some cases the client may identify projects requiring confidentiality due to national
security. Information concerning these projects will be limited only to those STL
Sacramento associates with a need to know.

The audit reports supplied by federal, state, and local regulatory agencies are public
information and can be released without written consent of those agencies. However,
specific client audits are confidential and must be approved by the client before releasing
them to a third party.
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4.0 Staff Qualification, Orientation and Training

All activities performed by STL Sacramento shall be accomplished by qualified personnel. Each
staff member must have the combination of experience and education needed to demonstrate the
required knowledge for his or her position. Each must also have an appropriate general
knowledge of laboratory operations, test methods, quality assurance and quality control
procedures, and records management. Minimum training requirements are shown in Figure 4-1
at the end of this Section. SOP SAC-QA-0022 describes details of the training process and
documentation. The STL Corporate Safety Manual describes details for health and safety
training.

4.1. Qualifications

STL Sacramento maintains job descriptions for all positions. These job descriptions specify
the minimum qualifications for education and experience, knowledge and skills, which are
necessary to perform at a satisfactory level. Qualifications of professional staff are
documented by resumes that include academic credentials, employment history, experience,
and professional registrations. Documentation is maintained in personnel files.

4.2. Orientation and Technical Training

Each new staff member shall receive orientation in quality and in health and safety. Each
new staff member shall be supervised in their assigned duties by their supervisor or a
knowledgeable individual designated by the supervisor. The ability and authorization to
perform independently shall be documented in the training files, as described below, with
technical duties approved by the Technical Director or designee.

4.2.1. Quality Assurance (QA) Orientation

Each new staff member will receive a QA orientation. The QA Manager or designee
will conduct this orientation within two weeks of the new employee's first day on the
job. The orientation will, at a minimum, include the following topics:

• STL Quality System and hierarchy of quality documents (QMP, LQM, policies,
and SOPs);

• key elements of the LQM and the Quality Control Policy (QA-003-SAC);
• introduction to the nonconformance memo (NCM) system and corrective action

procedures;
• proper data recording practices;
• STL ethics agreement, including the potential consequences of unethical behavior;

and
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• the role of the QA department.

The QA orientation will be documented on a checklist, which is signed by the trainee.
The documentation will be placed in the employee's training file.

4.2.2. Ethics Training

Establishing and maintaining a high ethical standard is an important element of a quality
system. In order to ensure that all personnel understand the importance the company
places on maintaining high ethical standards at all times, STL has established an Ethics
Policy P-L-006 and an Ethics Agreement (Figure 1.4-1, page 3). Each employee shall
sign the Ethics Agreement, signifying agreed compliance with its stated purpose.

Ethics is also a major component of the STL QA training program. Each employee must
be trained in ethics within two weeks of hire in a QA training program that includes an
overview of regulatory programs and program goals, a review of the ethics statement,
and group discussions about data integrity and data misrepresentation. Employees must
be trained as to the legal and environmental repercussions that result from data
misrepresentation. A data integrity hotline is maintained by STL and administered by
the QA Director.

4.2.3. Quality Training

Continued training in the mission and goals of the QMP, LQM and QA Policies shall be
provided at least annually. These may be done in a single session or divided into
separate sessions conducted at different times throughout the year. Formal training
sessions are conducted and documented by the QA Manager or designee. In addition,
each lab staff member shall read and document their awareness of the quality documents
related to his or her position.

4.2.4. Health and Safety, Orientation and Training

Each new employee, contract worker, or working visitor is required to go through health
and safety orientation and training as described in the STL Corporate Safety Manual.
The Health and Safety Coordinator must conduct the orientation as soon as possible after
the individual reports to work and before chemicals are handled. More comprehensive
health and safety training, both initial and on-going, must be completed at the frequency
given in the STL Corporate Safety Manual.
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4.3. Training Files

Each active STL Sacramento staff member has an individual training file maintained by the
QA Manager or designee. Some information such as education and previous experience are
maintained in personnel files. The training file can be documented on paper forms or in a
database. The following sections shall be included in the training files at a minimum:

• Quality Assurance - containing documentation of QA/QC orientation and training
completed

• Health and Safety - orientation and training documents

• Technical Proficiency - initial and on-going demonstrations of proficiency, one-on-
one training, training courses or workshops on specific equipment or analytical
methods is documented in this file. Note that proficiency with technical SOPs is
document on the demonstration of capability forms (see next section).

Other types of records to be included in the training file include work place regulatory
compliance training, and professional development courses. The exact contents will vary
depending upon a person's job function and tenure with the company. Details of
requirements for training records and the approval process are given in SOP SAC-QA-0022.

4.4. Technical Proficiency Demonstration

All new personnel are required to demonstrate competency in performing a particular
method by successfully completing an Initial Demonstration of Capability (IDOC) before
conducting analysis independently on client samples. On-going proficiency must be
demonstrated annually by completing a Demonstration of Capability (DOC).

DOCs are most commonly performed by analysis of four replicate QC check samples.
Results of successive LCS analyses can be used to fulfill the DOC requirement. As required
by the referenced method, the accuracy and precision, measured as average recovery and
standard deviation (using n-1 population), of the four replicates are calculated. The
calculated data are then compared to the method limits or against current laboratory limits if
multi-laboratory method acceptance limits are not specified. Use of single-blind proficiency
samples and other NELAC acceptable proficiency samples are described in SOP SAC-QA-
0022. The DOC Certification documentation must be signed by the Technical Director and
the Quality Assurance Manager and filed in the employee's training file (see example in
SAC-QA-0022). The DOC Certification documentation must include a statement that the
individual has read, understood, and agreed to perform the most recent version of the test
procedure and SOP. In procedures such as %Solids, pH, Ignitability etc., where spiking is
not an option and for which quality control samples are not readily available, the proficiency
can be demonstrated by analyzing a duplicate sample with an RPD of <, 10%.
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Figure 4-1 Employee Minimum Training Requirements

Required Training

Environmental Health & Safety

Quality Assurance

Technical Proficiency

Ethics

Time Frame

Initial training before start of
production work.

Additional training as specified in
the STL Corporate Safety Manual

Orientation within 2 weeks of hire
date

Annual QA program training

Initial demonstration prior to
unsupervised method performance

Annual on-going demonstration

Orientation within 2 weeks of hire
date

Employee Type

All

As required

All

All

Technical staff

Technical Staff

All
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5.0 Procurement of Supplies and Services

Controlling the quality of supplies and services is necessary to ensure that STL Sacramento
provides high quality analytical services to our clients. The STL procurement program requires:

• assurance that purchased items and services meet requirements set by STL Sacramento and
perform as expected

• definition of the levels of documentation required for applicable technical and
administrative procurement functions

• maintenance of records of all suppliers from whom we obtain services or supplies required
for our analytical testing.

5.1. Selection of Vendors

Materials and supplies are purchased from approved vendors. Prospective vendors are
selected based upon criteria appropriate to the materials or supplies provided. Policies PG-
001, "Procurement and Contracts" and PG-002, "Vendor Performance and Compliance
detail the process used. For national vendors and contracts, the vendor is selected by the
STL Procurement Director through a competitive bidding process, strategic business alliance
or negotiated vendor partnership. Potential vendors are required to complete a vendor
acceptance application and are evaluated on the following criteria, as appropriate:

• the vendor's history of providing identical or similar products that perform
satisfactorily in actual use

• the vendor's service record and ability to provide a complete product line and
commensurate service

• the vendor's ability to administer inventory at the STL Sacramento facility through an
inventory management system that will ensure correct stocking levels as well as shelf-
life tracking

• objective evaluation of the vendor's current quality records, supported by
documentation

• results of audits by STL of the vendor's technical and quality capabilities.

Vendors that provide measuring equipment, solvents, chemical standards, instrument service
contracts, or subcontracted laboratory services shall be subject to more rigorous controls
than vendors that provide off-the-shelf items.

5.2. Controlling Quality of Purchased Items

The quality of equipment, reagents, solvents, chemical standards, gases, and laboratory
containers used in analyses must be of known quality so that their effect upon analytical
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results can be defined. These quality specifications are derived from analytical method
requirements, project-specific requirements, and defined national standards for analytical
testing. Quality specifications of materials are described in analytical SOPs. These quality
specifications shall be included or referenced in the purchasing documents for the items
being purchased. This includes specifications for the purity of standards, reagents, or
chemicals, and technical specifications for accuracy and precision (e.g., Class A volumetric
glassware). Reference to a catalogue number, model, lot number, or chemical grade is
sufficient.

The Laboratory Director and Operation Managers have the responsibility for approving
purchase orders. The section supervisors or designees are responsible for ensuring that the
requested quality of materials ordered matches those received, for verifying that material
storage is properly maintained and for removing materials from use when shelf life has
expired.

5.2.1. Evaluation of Off-the-Shelf Items

For items that are used regularly by STL Sacramento where no unique requirements or
specifications exist, the items may be purchased off-the-shelf. These items are ordered
from the supplier on the basis of specifications set forth in the supplier's published
product description. These include items such as glassware, filter paper, pipettes, and
Chromatography columns. The items are evaluated as a function of the standard
analytical process.

5.2.2. Evaluation of Instruments

Evaluation of instruments purchased shall be conducted according to an acceptance
testing plan. The acceptance testing plan may be defined by the vendor or the method
demonstration requirements specified in the laboratory analytical SOPs. Acceptance
criteria may include instrument reliability, sensitivity, stability, selectivity, accuracy,
precision, and ability to interface with existing computer systems.

5.2.3. Evaluation of Critical Solvents and Acids

STL Sacramento is part of a group of STL laboratories that conducts additional
evaluations for certain solvents and chemical reagents where our criteria for purity are
more stringent than the vendor's. These chemicals are listed in Table 5.2-1. These
chemicals are subject to analysis on a lot-by-lot basis before they are put into use. They
are tested at one of the STL laboratories, and the chemical test results are evaluated by a
designated quality representative. If the solvents or reagents meet the specifications
given in SOP S-T-OOl, "Testing of Solvents and Acids", an approval memorandum is
issued to all participating laboratories. All laboratories then use the same lot, and reject
any lots received at the facility that have not been tested.
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5.2.4. Evaluation of Chemical Standards and Reference Materials

Where available chemical standards will be traceable to the National Institute of
Standards Technology (NIST) or an equivalent source. This is largely limited to
physical and inorganic chemical standards. If NIST traceability is not commercially
available, commercially certified materials shall be used, which are then tested for
accuracy before reporting data. Details of the testing procedures and documentation are
described in the laboratory SOP. Standards must be received with a certification report
from the vendor with information such as purity/concentration, traceability, lot number,
expiration date, preparation date, unique identification number, formula weight, density,
mass and/or volume of standards, and suggested storage requirements. Further details
about labeling and handling of standards are described in Section 8 of this LQM.

5.2.5. Corrective Action for Failure to Meet Required Specifications

Corrective actions for failure of an item to meet required specifications are as follows:

• review of current supplies to eliminate the problem item
. notification to the STL Procurement Director to avoid additional problems at other

STL labs
• return of the problem item to the vendor
• evaluate the impact on product or process.

The QA Manager shall be notified of any significant or systematic quality problems.
The STL Procurement Director and the STL Quality Assurance Director shall be notified
of any quality problems with national vendors.

5.3. Procurement of Subcontract Laboratory Services

Whether external to STL or not, all subcontracting from the STL Sacramento laboratory to
another laboratory is arranged with the documented consent of the client, in a timely
response that shall not be unreasonably refused. All QC guidelines specific to the client's
analytical program are transmitted to the subcontractor and agreed upon before sending the
samples to the subcontract facility. Documentation of required certifications from the
subcontract facility are maintained in STL project records. Where applicable, specific QC
guidelines, QAPPs, and similar project documents are transmitted to the subcontract
laboratory. Samples are subcontracted under formal Chain of Custody (COC).

Subcontract laboratories may receive an on-site audit by a representative of STL's QA staff
if it is deemed appropriate by the QA Manager. The audit involves an assessment of
compliance with the required test method, QC requirements, documentation, as well as any
special client requirements. The procedure for evaluating a subcontractor laboratory is
documented in SOP SAC-QA-0026, "Selection and Evaluation of Subcontractor
Laboratories".
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Project reports received from external laboratories are not altered and are included in
original form in the final report provided by STL. Intracompany subcontracting may also
occur between STL facilities. The originating laboratory is responsible for communicating
QA/QC, reporting, and other project requirements.

The final report from STL Sacramento clearly identifies what testing was performed by
other laboratories, and, per NELAC, the certification status of the lab performing the work.
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6.0 Computer Hardware and Software

The primary purpose of quality assurance systems for computer hardware and software is to
protect the integrity of computer-resident data. Procedures are in place at STL Sacramento to
assure that computer-resident data are accurate, traceable to a known source, protected against
loss, and secure.

STL's computer and hardware controls are based on the guidance in EPA's "Good Automated
Laboratory Practices" (GALP), August 1995. This includes both corporate level Information
Technology (IT) functions and STL Denver IT functions. Some GALP requirements, such as
management responsibilities and the training program, are addressed in other sections of the
LQM. Some corporate level IT functions, such as the system change management procedures,
are described in more detail in corporate IT documents. Table 6-1 provides a cross reference of
practices outlined in Section 8 of the GALP manual to corresponding sections of STL's QA and
IT documents.

6.1. Computer Hardware

Computer hardware used in the generation, measurement, or assessment of client data shall
be of appropriate design and adequate capacity to function according to specifications.
Computer equipment must be installed in accordance with the manufacturer's
recommendations, and undergo documented acceptance testing.

6.2. Wide-Area Systems

STL Sacramento's LIMS (QuantlMS) and the Office Network run on a wide-area network
(WAN) serving multiple laboratories. The central node for the network is located at the
Denver facility. The central processor is an IBM AS-400 with multiple servers and Cisco
routers. Records for the system architecture, testing and maintenance, such as Initial
Program Loads (IPLs), arc documented in the AS-400 System Log, which is also in Denver.
Records for installation of the network hardware are maintained by the central System
Administrator.

6.3. Local Systems

The local systems consist of computer equipment for analytical instruments, data evaluation,
and upload to the LIMS. A local-area network (LAN) supports the local office software.
Testing, maintenance, and repair of the local computer hardware are the responsibility of the
STL Sacramento LAN Analyst, under the direction of the STL Sacramento Manager of
Customer Service. The LAN Analyst maintains documentation for the local systems.
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6.4. Facilities and Security

6.4.1. Central Computer Facilities

The environmental conditions of the facility housing the LIMS are controlled to protect
against data loss. Access to the central computer facility in Sacramento is restricted by
keypad entry used by IT staff. The central computer room is temperature controlled, and
has an Uninterrupted Power Supply (UPS) plus a power generator to ensure that the
WAN functions are not disrupted by power failures. Backup media, such as tapes and
disks, are maintained daily, to addition, full volume backup copies of the raw data are
shipped offsite to a commercial facility specially designed to store electronic data.

6.4.2. Local Computer Facilities

Facilities for housing local computer hardware must meet manufacturer's
recommendations. Electronic data must be protected against environmental hazards
such as fire, water damage, and strong electromagnetic fields. Data files will have
backup copies made at regular intervals to protect against accidental loss through
hardware or software failure.

6.4.3. Controlled Software Access

The integrity of data is also assured by maintaining limited access to administrative
functions through a hierarchy of operating system shells controlled by passwords.
Access is granted by the LAN Administrator depending on a persons experience,
training, and assigned duties (see SOP S-ITQ-0005 for more details).

Firewalls arc in place to protect against unauthorized access from the Internet.

6.4.4. Virus Protection

Commercial virus protection programs are installed on all computers to detect and
remove computer viruses. LAN Analysts are to be notified whenever a virus is detected
so that they can isolate any portions of the systems that may be at risk.

6.5. LIMS Raw Data

QuantlMS raw data and instrument raw data from instrument data systems such as Target,
IDE, and Chcmstation arc stored on the Office Automation servers (e.g., QSACCAOI). The
Systems Administrator and the LAN Analyst are responsible for maintaining the servers.

The individuals responsible for entering and recording raw data must be uniquely identified
in the data, together with the date and time the data were entered. The instrument
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transmitting raw data must be uniquely identified, together with the date and time of the
transmission. Further data recording requirements exist to document manual integrations
(see Policy S-Q-004 for details).

Procedures for verifying raw data are discussed in LQM Sections 8.8-8.8.3.

6.6. Software

If computer software is used to acquire, process, or report client data, that software is tested
to ensure that it correctly performs its intended function. Software is validated or verified,
depending upon its complexity, size, and whether it was purchased or developed by STL.
The following definitions are used by STL:

Validation - the process of establishing documented evidence which provides a high
degree of assurance that a specific process will consistently produce a product meeting
predetermined specifications and quality attributes. This process demonstrates and
documents that the software performs correctly and meets all specified requirements.

Verification - the process of checking the accuracy of automatically (electronically)
calculated information.

6.6.1. Industry Standard Software

Industry standard software programs are defined as those, which are purchased and
widely used without modification to the program itself. The program is initially verified
for use by using test problems with known solutions to demonstrate that the program is
operational for the desired application.

All purchased software must be used in accordance with the terms of its software
license. Any use of software contrary to its license terms is expressly prohibited by STL

6.6.2. Testing of STL-Developed Software

For programs used to process client data and developed within STL, and externally
prepared programs, which are modified by STL, validation or verification must be
performed. The process used is dependent upon the function of the software as follows:

• Large complex systems consisting of several programs operating in unison to
produce an intended result must be validated.

• For smaller software which only performs numerical manipulation, sample sets of
numbers for which results are known should be processed and the results verified.
In this case, known results are usually generated by performing hand calculations
using the same equations and procedures as the software to verify that the software
produces identical results.
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• Software which performs as part of instrument operation should be verified as
previously described and by processing reference materials through the instrument
system. Processed instrument response should be evaluated against expected
instrument response and performance.

IT SOPs and policies governing software development and testing include S-ITQ-001, S-
ITQ-007, and P-ITQ-013.

6.6.3. Control of Software Changes

STL has a well-established process for prioritizing and managing changes to LIMS and
LIMS-related software (see S-ITQ-001 and S-1TQ-007). Proposals to modify software
are written in a Software Enhancement Request, which includes a description of the task
to be accomplished, the software to be modified, its functional requirements, and
necessary algorithms. The Software Enhancement Request is submitted to the Change
Management Committee for approval. The Committee includes representatives from
each lab on the QuantlMS network. The Committee establishes a develop schedule and
approves the resources needed. Documentation of changes, version control, and
historical records of changes is the responsibility of the IT Manager of "Change
Management and QA". Because these are modern networked systems, the
documentation is kept on the network, rather than keeping redundant records at each
facility as GALP suggests. All system software changes arc developed in a test area and
must pass the designed tests before it is installed in the working area.

The same principles of documenting software changes apply to spreadsheets, small
databases, or other small programs that are used solely at the STL Sacramento lab. The
verification/validation records must explain the functional requirements, the algorithms
and formulas used, and the testing performed. The lab QA Manager maintains these
records.

6.6.4. Software Maintenance

Software problems are presented to the local LIMS Administrator (LA) in a Software
Problem Report. The LA presents the issue to a group of the network LAs. The
problem is discussed to make sure it is understood, and then a solution is determined and
prioritized. Changes to LIMS software for maintenance purposes are announced to each
of the QuantlMS locations after revalidating the software.

6.6.5. Software Revalidation

Whenever a program is changed, the change is evaluated to determine if it is significant
enough to make revalidation necessary. If features have been added, previous test
problems are rerun to demonstrate that their function has not been affected. New test
problems are processed, as previously discussed, to verify added performance. If
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software revision changes the basic operation of the program, complete revalidation of
the program may be required.

Spreadsheets and unprotected software used to acquire, process, or report client data
must be documented and reverified when changes are made. The test problems used to
provide initial verification is reprocessed and the results compared to demonstrate that
performance of the software is unchanged.

Laboratory operations are responsible for the generation of the validation and
verification documentation for instrument level software. Completed records are
provided to QA. STL Information Technology is responsible for generation and
maintenance of documentation relating to verification and validation of the STL
QuantlMS system. This is described in Policy P-ITQ-013, "Software Quality
Assurance".

6.7. Comprehensive System Testing

Comprehensive system testing is performed periodically. Independent auditors, such as
Price Waterhouse, include computer systems in their audits, which are commissioned by the
laboratory executive management. Extensive testing of all software was performed for the
lab's Y2K readiness exercises.

As described in LQM Section 9.4.2, the STL Sacramento QA Manager is responsible for
ensuring an annual internal audit of all lab areas is performed, including the local IT
functions.

6.8. Records Retention

As required by NELAC, electronic raw data and computer documentation are stored for a
minimum of five years. See LQM Section 3.0 for further records retention details.
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7.0 Contract Review and Project Planning

The generation of environmental analytical data is an intricate process. Success is dependent
upon the timely execution of interrelated steps. For many environmental sampling and analysis
programs, testing design is site or project specific and is not necessarily the same as the
laboratory's standard service. It is STL's intent to provide both standard and customized
laboratory services to our clients, provided that any special requirements are documented in
writing, and provided performing the work in this manner does not cause the laboratory to
violate relevant regulatory requirements. STL Sacramento has an organizational system in
place to ensure that projects are properly planned prior to project initiation. This means that
laboratory personnel understand project requirements, that the client clearly understands the
lab's capabilities, that the laboratory has the facilities and resources needed to perform the
required tests, that samples will be properly handled, that contingency plans are in place, and
that analytical data will be reported in accordance with project needs.

7.1. Contract Review

The process of client request for proposal (RFP) and the laboratory's tender of a written
response is a process of communication between both parties to understand project
requirements and the laboratory's capabilities. All contracts for new work entered into by
STL Sacramento arc reviewed by a Customer Service Manager (CSM) or designee.
Agreements for continuing work arc the responsibility of laboratory Project Managers (PMs)
or the CSM. Depending on the size and scope of the proposed project, the Laboratory
Director and other STL management staff can also be involved. Technical staff (Operations
Manager, QA Manager, and IT staff) can be called upon to perform a review of the technical
and QA/QC requirements. The CSM or PM, with this internal support, will work with
clients to align project requirements with laboratory capabilities. Any contract requirement
or contract modification communicated to STL verbally is documented and communicated
to the client in writing. Any discrepancy between client requirements and STL's capability
to meet those requirements is resolved in writing before acceptance of the contract.

All contracts, Quality Assurance Project Plans (QAPP), Sampling and Analysis Plans
(SAPs), contract amendments and documented communications become part of the
permanent project record as detailed in Section 3.5.

7.2. Certifications and Approvals

A necessary part of the review and work acceptance procedure is the evaluation of project
needs for laboratory certification. The persons reviewing the prospective project must
determine if project work plans or regulatory permits are tied to specific laboratory
certifications or approvals. Where such requirements exist, the laboratory must have the
certifications or approvals in place before the work begins. QA personnel coordinate with
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the state certification agencies to maintain or add additional parameters. A list of
certifications held by STL Sacramento is in Table 7.2. Copies of current laboratory
certifications are maintained by the QA office in the "Certifications" cabinet, and are
available upon request.

7.3. Data Collection Process

The sample collection and data generation processes are shown in Figure 7.2-1. These
processes are designed to produce analytical data that accurately reflect the nature of the site
or sampling point.

7.4. Project Organizational Responsibilities

Each laboratory client is assigned a single point of contact, usually a PM, to ensure that there
is a strong line of communication between the client and STL Sacramento. As a matter of
policy, CSMs or designee, PMs, and Operations Managers work together to accomplish the
following prior to receipt of samples at the laboratory:

Samples are scheduled for arrival at the laboratory

• All unique project requirements have been identified and communicated to all
appropriate personnel via QAS

. Standardized client, state, federal, or STL programs are appropriately selected

• Fully-qualified subcontract laboratories have been selected if needed

. A review has been performed on all pre-project documents such as proposals,
contracts, and/or QAPPs to identify the type of tests required and to ensure project
requirements are within the scope of the laboratory being used

• All appropriate and required preparations have been made at the laboratory to
accommodate or meet project requirements as described in proposals, contracts,
and/or QAPPs

It has been determined that the laboratory has the capability and the capacity to
analyze the samples including equipment, staff, space and workload

• The laboratory is capable of meeting the required sample holding times and is able to
report the resulting data within the time line specified by the client

• All known safety hazards associated with the samples have been communicated to all
appropriate personnel.
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Figure 7.2-1 Data Collection Process and Electronic Data Report Flow Diagram

Data
Collection
Process

r—

Samples
placed into

proper
storage

environment.

Log-in reviewed
by Project

^ Managers -
analyses

prioritized by
Dept. Mgrs.

1

4-

Samples collected, preserved and
packaged, and field

documentation prepared.

Samples ._
logged in

-

--
Chano
custody
initiated

1

Samples
shipped

Responsibility of the Field Personnel |

Holding times
and analysis

request
reviewed.

1

Samples
examined for

condition upon
receipt.

Respons bil ty of the Laboratory Sample Custodian
and Project Manager

Samples
analyzed

1

-

Data and QC
sample
results

reviewed.

-9 Data
verified.

1

— i

Chain of
1 — custody

completed.

Samples
. received in

^ the
laboratory.

Report
compiled

1 r

Data
reported/

EDO
generated via

QDS

1

Responsibility of Laboratory Associates Responsibility of Project Manager

Server extracts the data from the LIMS
system into the reporting database.



STL Sacramento LQM
Section No.: 7.0
Revision No.: 1
Date Revised: February 1, 2003
Page: 33 of 294

Approval and issuance of a quote, bid or contract document is documentation that this
process has occurred. For particularly large or involved projects, STL Sacramento
encourages our clients to visit the laboratory and/or participate in kickoff meetings with the
laboratory staff. STL has found it very effective to invite the client into the laboratory's
project preparations.

7.5. Communicating Project Requirements Internally

STL Sacramento PMs shall document all project-specific requirements prior to receipt of
samples. The LIMS system, QuantlMS, requires the PM to enter a "quote" before any
samples can be logged in. In addition to price information, the "quote" is a detailed
technical specification of the work to be performed. The quote includes identification of
project personnel, numbers and types of samples, tests to be performed, reporting limits, QC
to be performed, control limits, data qualifier flags to be used, significant figures to be used,
and the types of deliverables required. This is the primary means of communicating routine
project requirements to laboratory personnel.

Concise descriptions of non-routine project requirements are entered into the Quality
Assurance Summary (QAS) system by the PM. This database is linked to both QuantlMS
and the Target List system. The Target List system generates a detailed report based on
QuantlMS and the QAS system enabling analysts to review samples for special requirements
as they are scheduling them for analysis. For complex projects, project kickoff meetings are
conducted by the PM with each of the operational groups involved.

7.6. Contingency Planning

An effective QA program must emphasize contingency planning, actions to prevent
problems from reoccurring, and to ensure timely and effective completion of a measurement
effort. The following are considered relative to contingency planning.

7.6.1. Staffing

A primary objective is to ensure that qualified staff are available to perform the
necessary analytical work, regardless of employee turnover, vacation, illness, or other
absences. STL Sacramento is a relatively large laboratory with multiple staff capabilities
for the majority of tests performed. However, other sources of trained personnel arc
potentially available to assist in the event of unforeseen absences. Given sufficient time
for necessary orientation, temporary agency staff can be used. More significantly, STL
is a large laboratory network and a large pool of qualified staff can be made available
from other STL laboratories.

STL Sacramento LQM
Section No.: 7.0
Revision No.: 1
Date Revised: February 1,2003
Page: 34 of294

7.6.2. Backup Instrumentation

Within STL Sacramento, duplicate instrumentation is available for most methods to
allow uninterrupted workflow if one piece of equipment fails. The laboratory may also
choose to lease equipment. However, in circumstances where a catastrophic instrument
failure occurs, alternative, but equivalent, methods may be recommended to the client
for approval.

Preventive Maintenance - STL's preventive maintenance program is designed to
minimize analytical instrument malfunctions, permit simple adjustments, and to ensure
fewer and shorter breakdowns of critical analytical equipment. (See Section 8.11,
"Preventive Maintenance and Service".)

STL Laboratories & Subcontractor Laboratories - To support the laboratory during peak
periods or in the event of a critical instrument malfunction, STL has the capability to
arrange for the use of other STL laboratories or other qualified analytical laboratories as
subcontractors for short-term backup analytical support. However, use of a
subcontractor laboratory must be approved by the client in writing. For projects
requiring NELAC approval, the subcontractor must also be NELAC approved. See
Section 5.3 for other procedures related to the control of subcontract laboratory services.

Uninterruptible Power Supply - An Uninterruptible Power Supply (UPS) system which
provides line conditioning and backup power to the LIMS computer system/server. This
contingency allows sufficient time for the main computer system to be shut down and for
data archival. All electronically generated data that are stored on the main computer
system and on individual personal computer (PC) hard drives are backed up at regular
intervals. In the event that the main laboratory computer system fails, the analytical data
can be retrieved from the PC hard drives.
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8.0 Work Processes and Operations

Many activities related to environmental projects activities are planned and designed externally
to the laboratory or field operation, and are presented to the laboratory in the form of a contract,
work plan, sampling and analysis plan (SAP) or QA Project Plan (QAPP). Laboratory and
field activities are in turn planned, implemented, and assessed by STL to meet client
requirements according to approved procedures and methodologies. The LQM provides the
systems to document and implement these activities. The execution and assessment of the
implemented operational systems is detailed in STL Sacramento SOPs. The entire process is
assessed on a regular basis for conformance to prescribed requirements.

Standard practices for STL Sacramento operations are detailed in this section. Specific project
or program requirements that differ from those described here can be met, but they must be
explicitly stated in approved contracts, work plans, QAPPs or other project documents. Special
project requirements can generally be accommodated provided that they are properly
documented, communicated, and they do not cause the laboratory to violate relevant regulatory
requirements.

Table 8.2-3 lists the test methods performed by STL Sacramento. Table 8.2-2 lists the SOPs
associated with those methods. Table 8.0-1 provides a list of the major equipment in place at
the laboratory, and Figure 8.11 (at the end of this Section) shows the laboratory floor plan.

8.1. Traceability of Measurements

STL Sacramento documents all laboratory activities in sufficient detail to allow their
reconstruction. To this end, documentation is generated to trace a sample from its point of
origin, through receipt in the laboratory, analysis, reporting and disposal.

The required documentation includes, but is not limited, to:

• Chain of custody documenting movement and possession of samples

• Sample preparation

• Sample analysis

• Calibration and QC data associated with the samples

• Instrument maintenance

• Control of ancillary equipment and materials (e.g., DI water and glassware)

• Sample disposal

• Final reports.

These topics arc described in this section. Traceability of chemical standards is also
discussed in Section 5.2.4.
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8.2. Analytical Methods

Whenever possible, STL Sacramento operations use industry- and regulatory agency-
recognized analytical methods from source documents published by agencies such as the
Environmental Protection Agency (EPA), Department of Energy (DOE), and the American
Society for Testing and Materials (ASTM) as described in STL Sacramento's SOPs. Table
8.2-3 lists the methods routinely performed at STL Sacramento.

Method performance data, as described in Section 8.2.2 below, are developed by the
laboratory operations staff to demonstrate method proficiency. The operations staff and the
QA staff evaluate and approve the performance data before a methodology is performed
routinely. The method must also be described and documented in an SOP.

8.2.1. Standard Operating Procedures

SOPs are required for all repetitive analytical and administrative activities ranging from
the receipt of samples in the laboratory through their analysis, reporting, and subsequent
disposal. Training, health and safety procedures, QC, method procedures, and
instrument and equipment calibrations are included in SOPs. SOP requirements are
discussed in SOP SAC-QA-0021, "Preparation and Management of Standard Operating
Procedures". The specifications in the policy meet NELAC requirements. Table 8.2-2
lists laboratory standard operating procedures.

New SOPs and proposed SOP revisions are reviewed by technically qualified lab
personnel. SOPs are controlled documents and are distributed and maintained as
described in SOP SAC-QA-0021. Requirements for SOP approval and frequency of
review are listed in Tables 2.4-3 and 2.4-4. All significant modifications to the
published method are described in a section of the SOP. All operations must be
performed as described in these SOPs.

Planned changes in procedure, which may occur due to expected sample matrix effects
or project requirements, are documented in the project files. These planned changes may
be documented using nonconformance memos (NCM, Section 9.1), project-specific case
narratives, or as modifications or additions to associated QAPPs.

Unplanned deviations in the SOPs, which may occur due to sample matrix or other
events, arc documented in NCMs and in the project-specific case narratives.

8.2.2. Method Validation and Verification

Before analyzing samples by a new method or method modification intended for routine
use, the method must be verified or validated. Following verification or validation,
analyst capability must be demonstrated (see Section 4.4).
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8.2.2.1 Method Verification

Method verification is required for methods developed by authoritative agencies,
such as EPA or ASTM. The level of verification can vary depending on the type of
method or level of modification, but generally should include:

• Determination of method sensitivity,

• Determination of working range,

. An initial demonstration of capability (as specified by NELAC), and

• A written SOP or project-specific written protocol.

Each of these is described in the next section.

8.2.2.2. Method Validation

A complete validation is required for methods developed for routine use by STL
Sacramento. While method validation can take a variety of courses, the following
are the key concerns:

Determination of Method Selectivity
Method selectivity is the demonstrated ability to discriminate the analyte(s)
of interest from other compounds in the specific matrix or matrices. In some
cases, to achieve the required selectivity for an analyte, a confirmation
analysis is required as part of the method

Determination of Method Sensitivity
Method sensitivity is normally demonstrated using the 40CFR 136B method
detection limit protocol (see MDLs, section 8.2.3, below), but can also be
based on variance of blank results, and signal-to-noise ratios.

Determination of Interferences
This is demonstrated by analyzing samples of the matrix of interest that is
known to be free of the analyte(s) of interest.

Determination of Range
In most cases, analytical range is determined and demonstrated by
comparison of the response of an analyte at different concentrations to
targeted criteria. Often the targeted criteria are represented by the
correlation of fit or linearity of the experimental data with a continuous
mathematical function or curve. The curve is used to establish the range of
quantitation, with the lower and upper values representing the upper and
lower quantitation limits. Curves are not limited to linear relationships.

Determination of Accuracy and Precision
Accuracy and precision studies are generally performed using replicate
analysis of samples of known concentration. The resulting percent recovery
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and relative standard deviation, or other precision measure, is calculated and
compared to target criteria.

Documentation of Method
The method is formally documented in an SOP (see SOP SAC-QA-0021 for
details). If a method modification is being performed for a specific short-
term project, the modification should be described in a written protocol that
is approved by the lab's client, in addition to the in-house approvals required
by SAC-QA-0021.

Continued Demonstration of Method Performance
Continued ability of the lab to perform the method is addressed in the SOP.
Generally this is accomplished with the specified calibration and batch QC
requirements. If available, a proficiency test or standard reference material
should also be evaluated.

8.2.3. Method Detection Limits

It is STL Sacramento's policy to follow the specification in the U.S. EPA 40 CFR Part
136 Appendix B in determining MDLs for chemical tests. The STL Sacramento
requirements for this procedure are further detailed in Policy S-Q-003, "Method
Detection Limit Studies" and SOP SAC-QA-006, "Method Detection Limits (MDL) and
Instrument Detection Limits (IDLs)". These policies require that the MDLs be
determined for each analyte of interest representing the aqueous and solid matrices
within the capability of the primary analytical methods. The laboratory's current MDLs
are given in Table 8.2-4.

8.2.4. Instrument Detection Limits

Instrument Detection Limits (IDLs) are required to be performed quarterly for metals
constituents by ICPMS using Method 6020. IDLs are not required by Method 6010,
except by client or program request.

When required, IDLs will be performed in accordance with the procedures defined in the
applicable USEPA SOW, ILMO3.0 or subsequent versions, and SOP SAC-QA-0006,
"Method Detection Limits (MDL) and Instrument Detection Limits (IDLs)".

Prior to acceptance and use for reporting purposes, all data from detection limit studies
and reporting limits must undergo technical review and approval by the laboratory
management and QA staff.

8.2.5. Reporting Limits

Reporting limits arc established and modified at STL Sacramento according to Policy S-
T-002, "Reporting Limits for STL Laboratories Using QuantlMS." Two reporting limit
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conventions are discussed in the policy: the standard Reporting Limit (RL) and the
Project-Specific Reporting Limit (PSRL). The standard STL Sacramento Reporting
Limit (RL) is the lowest level at which measurements become quantitatively meaningful.
The RL is always greater than the statistically determined MDLs. PSRLs are used when
project data quality objectives (DQO) require a reporting limit other than the RL. PSRLs
tailor STL Sacramento's product to meet customer requirements. Higher PSRLs may be
established based on maximum contaminant level (MCLs), applicable or relevant and
appropriate requirements (ARARs), or project-specific data quality objectives (DQOs).
PSRLs below the lab's standard RL may be used, but they must be supported by the
MDL and the instrument calibration. A standard at the PSRL taken throughout the entire
preparation and extraction procedure may be used to support a PSRL with QA approval.
STL Sacramento RLs and PSRLs are maintained in the LIMS.

8.3. Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure
the generation of the type, quantity, and quality of environmental data that will be
appropriate for the intended application (EPA 1994)1. Typically, DQOs are identified
during project scope and the development of sampling and analysis plans, hi this LQM,
however, we refer to only the analytical DQOs because laboratories generally do not have
any authority over sample collection, shipment, or other field-related activities that may
affect the data quality of the environmental sample before the sample is received in the
laboratory. The EPA has established six primary analytical DQOs for environmental
studies. These DQOs are precision, accuracy, representability, completeness, comparability,
and detcctability.

The components of analytical variability (uncertainty) can be estimated when QA and QC
samples of the right types and quantities are incorporated into measurement procedures at
the analytical laboratory. STL Sacramento incorporates numerous QA and QC samples to
obtain data for comparison with the analytical DQOs and to ensure that the measurement
system is functioning properly. The QA/QC samples and their applications, described in
Section 8.4, are selected on the basis of method- or client-specific requirements. Field
blanks, field duplicates, and performance evaluation (PE) samples are received from the
client as unknown samples. Analytical laboratory QC samples for inorganic and organic
analyses may include calibration or instrument blanks, method blanks, background,
duplicates, replicates, laboratory control samples (LCS), calibration standards, matrix spikes
(MS), matrix spike duplicates (MSD), and surrogate spikes.

' "Guidance for the Data Quality Objectives Process", EPA 600/R-96/005, September 1994.
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8.3.1. Precision And Accuracy

Precision is an estimate of variability, that is, it is an estimate of agreement among
individual measurements of the same physical or chemical property, under prescribed
similar conditions. The precision of a measurement system is affected by random errors.
Precision is expressed either as relative standard deviation (RSD) for replicate
measurements greater than two or as relative percent difference (RPD) for duplicate
measurements. Table 8.6-1 illustrates the formulae used to calculate measurements of
precision (i.e., RSD and RPD).

Accuracy is the degree of agreement between a measurement and the true or expected
value or between the average of a number of measurements and the true or expected
value. Systematic errors affect accuracy. For chemical properties, accuracy is expressed
as a percent recovery (R).

The precision and accuracy measures that arc to be used in evaluating inorganic and
organic constituents at STL Sacramento are provided in Tables 8.4-5 through 8.4-6, in
method-specific SOPs, and in the documentation for the analytical method of interest.

Precision and accuracy are determined, in part, by analyzing data from matrix spike and
matrix spike duplicates, unspiked duplicates, LCSs, and single blind audit samples. A
description of these QC samples is provided in Section 8.4.

8.3.2. Completeness

Completeness is a measure of the percentage of measurements that are judged to be valid
measurements. At a minimum, the objective for completeness of data is 90% for each
constituent analyzed.

8.3.3. Representativeness

Representativeness is the degree to which data accurately and precisely represent a
characteristic of a population, a variation in a physical or chemical property at a
sampling point, or an environmental condition. Data representativeness is primarily a
function of sampling strategy; therefore, the sampling scheme must be designed to
maximize representativeness. Representativeness also relates to ensuring that, through
sample homogeneity, the sample analysis result (concentration) is representative of the
constituent concentration in the sample matrix. At STL Sacramento, efforts must be
made to analyze an aliquot that is representative of the original sample, and to
reasonably homogenize the sample before subsampling.

8.3.4. Comparability

Comparability is a measure of the confidence with which one data set can be compared



STL Sacramento LQM
Section No.: 8.0
Revision No.: 1
Date Revised: February 1, 2003
Page: 41 of294

to another. To ensure comparability, all laboratory analysts are required to use uniform
procedures (i.e., SOPs) and a uniform set of units and calculations for analyzing and
reporting environmental data. In addition, because data of unknown quality cannot be
compared, data of known quality, i.e., precision and bias, are needed for data
comparability.

8.3.5. Quality Control Samples

Two types of Quality Control (QC) samples are field QC samples and laboratory QC
samples. Field QC samples are collected during the sampling event and are useful in
determining sampling precision and accuracy and monitoring for contamination that may
occur during collection, transport or storage of environmental samples. Laboratory QC
samples arc routinely added at the laboratory to the normal sample stream. Successful
analysis of these samples demonstrates that the laboratory is operating within prescribed
requirements for accuracy and precision. In addition, utilizing matrix-specific laboratory
QC samples, information regarding the effect of the matrix or field conditions on the
analytical results can be obtained. The following sections describe common field and
laboratory QC samples.

8.3.6. Field QC Samples

When field QC sample collection and analysis are required for a project, it is the
responsibility of the project sampling supervisor to ensure that this sampling is
performed correctly and at the project-required frequencies. Field QC samples may or
may not be identified as such to the laboratory and are considered by the laboratory as
field samples for the purpose of QC batching, sample preparation and analysis. Field
QC sample results are reported in the same manner as actual field samples, unless the
client requests a specific deliverable. No correction of the analytical data is done in the
laboratory based on the analysis of field QC samples.

Field QC sample types, applicability to organic and inorganic analyses, precision and
accuracy applications and by whom they are introduced are summarized in Table 8.4-1.

8.3.7. Laboratory QC Samples

Laboratory performance QC is required to ensure the laboratory systems
(instrumentation, sample preparation, analysis, data reduction, etc.) are operating within
acceptable QC guidelines during data generation as required to meet the client's
objectives. Laboratory QC samples consist of method blanks (MB), instrument blanks,
laboratory control samples (LCS) and calibration verification samples, hi addition to
laboratory performance QC, matrix-specific QC is utilized to determine the effect of the
sample matrix on the data being generated. Typically, this includes matrix spikes (MS),
matrix spike duplicates (MSD), sample duplicates, and the use of surrogate compounds.
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Laboratory and matrix-spike QC sample types are summarized in Tables 8.4-2 through
8.4-4. In addition, Tables 8.4-5 through 8.4-6 list laboratory QC samples, acceptance
criteria and corrective actions by reference method for inorganic methods, organic
methods, and the USEPA CLP Statements of Work respectively. The following sections
provide descriptions of laboratory QC samples and their frequency of use. Policy QA-
003-SAC, "Quality Control Program", describes in detail the QC data evaluation
process.

8.3.7.1 Quality Control (QC) Batch

The QC batch consists of a set of up to 20 field samples that behave similarly (i.e.,
same matrix) and are processed using the same procedures, reagents, and standards
within the same time period. STL Sacramento utilizes this definition of a QC batch
unless there is clear regulatory guidance, contract specifications, or differing client
requirements that are explicitly documented. Further details and requirements for
the application of the definition of QC batch arc described in Policy QA-003-SAC.

8.3.7.2. MethodBlank

The method blank (MB) is a QC sample that consists of all reagents specific to the
method and is carried through every aspect of the procedure, including preparation,
cleanup, and analysis. The method blank is used to identify any interferences or
contamination of the analytical system that may lead to the reporting of elevated
analyte concentrations or false positive data. Potential sources of contamination
include solvent, reagents, glassware, other sample processing hardware, or the
laboratory environment. In general, the method blank is a volume of deionized
laboratory water for water samples, or a purified solid matrix for soil/sediment
samples that is processed as a sample. In the event that no appropriate solid matrix
exists, deionized water may be used. The volume or weight of the method blank
must be approximately equal to the sample volume or sample weight processed. A
method blank shall be prepared with each group of samples processed.

8.3.7.3. Instrument/Calibration Blank

The instrument blank is an unprocessed aliquot of reagent used to monitor the
contamination of the analytical system at the instrument. System contamination may
lead to the reporting of elevated analyte concentrations or false positive data. The
instrument blank does not undergo the entire analytical process and generally
consists of an aliquot of the same reagent(s) used for a sample dilution. Instrument
blanks are also referred to as continuing calibration blanks (CCBs).

8.3.7.4. Laboratory Control Sample

A laboratory control sample (LCS) is a laboratory-prepared suitable clean matrix
sample that is fortified with target analytes or a solid reference material purchased
from an approved vendor. The LCS contains all target analytes specified in the
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method, and must contain the same analytes as the matrix spike and matrix spike
duplicate. However, a subset of analytes, as defined by the program, may be used to
determine the acceptability of a batch of sample data. The LCS recovery data arc
used to monitor the analytical method performance in terms of analytical accuracy.
On-going evaluation of the LCS recoveries demonstrates that the laboratory is
performing the method within statistical control (i.e., accuracy and precision) in the
absence of matrix interference. The LCS results, coupled with matrix spike data,
help determine whether the laboratory performed the method correctly or the sample
matrix affected the analytical results. When a laboratory control sample duplicate
(LCSD) is required, a percent recovery for each target analyte is calculated, as well
as a relative percent difference (RPD) between the LCS and the LCSD.

8.3.7.5. Matrix Spike

A matrix spike (MS) is an environmental sample to which known concentrations of
target analytes have been added. MS samples are analyzed to evaluate the effect of
the sample matrix on the analytical methodology. MS samples are generated by
taking a separate aliquot of an actual field sample and spiking it with the selected
target analyte(s) prior to sample extraction. The MS sample then undergoes the same
extraction and analytical procedures as the unfortified client sample. Due to the
potential variability of the matrix of each sample, these results may have immediate
bearing only on the specific sample spiked and not on samples collected at other
locations that are included in the QC batch.

8.3.7.6. Matrix Spike Duplicate

A matrix spike duplicate (MSD) is a second aliquot of a sample that is spiked with
the selected target analyte(s) and analyzed with the associated sample and MS
sample. The results of the MS and MSD are used together to determine the effect of
a matrix on the accuracy and precision of the analytical process. Due to the potential
variability of the matrix of each sample, the MS/MSD results may have immediate
bearing only on the specific sample spiked and not all samples in the QC batch.

8.3.7.7. Sample Duplicate

A sample duplicate is a second aliquot of an environmental sample taken from the
same sample container that is processed identically with the first aliquot of that
sample. That is, sample duplicates are processed as independent samples within the
same QC batch. The results are compared to determine the sample homogeneity and
the precision of the analytical process.

8.3.7.8. Surrogates

Surrogates arc organic compounds that are similar in chemical composition and
behavior to the target analytes but that are not normally found in environmental
samples. Surrogates are added to all appropriate samples and QC samples being
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tested for organic analytes to monitor the effect of the sample matrix and the
procedure on the accuracy of the process.

8.3.7.9. Analytical Spike

An analytical spike is created by spiking target analytes into a prepared portion (i.e.,
post digestion) of a sample just prior to analysis. It provides information on matrix
effects encountered during analysis such as suppression or enhancement of
instrument signal levels. It is most often used in elemental analysis involving
various forms of atomic emission or atomic absorption spectroscopy. A single
analytical spike serves as a single point application of the "method of standard
additions" or MSA.

8.3.7.10. Interference Check Sample

An interference check sample (ICS) is a solution containing known concentrations of
both interfering and analyte elements. Analysis of this sample can be used to verify
background and interelement correction factors.

8.3.7.11. Internal Standards

An internal standard (IS) is a compound or element with similar chemical
characteristics and behavior in the analysis process to the target analytes, but is not
normally found in environmental samples. The internal standard is usually added
after sample preparation. The primary function of the internal standard is
quantitation; however, it also provides a short-term indication of instrument
performance. For isotope dilution methods, internal standards are added during
sample preparation and arc used for quantitation.

The effect of matrix effects on method performance, in isotope dilution techniques,
may be evaluated via the isotopically labelled compounds used as internal standards.
These isotopically labelled compounds are analogs of target analytes and are spiked
into each sample at the time of extraction. Therefore, matrix effects on method
performance can be judged by the recovery of these analogs. Sample analysis
acceptance is controlled by the performance of these analogs in each sample.

8.4. Data Collection Operations

Laboratory analyses are designed to produce data that are representative of existing
conditions present at the time the sample was obtained. The data collection design includes
field sampling events, sample handling and custody, analytical operations, data recording
procedures, data assessments, data verification, and data reporting requirements and
techniques to assess limitations of data use. These operations are discussed in Sections 8.4
through 8.10.
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8.4.1. Field Collection and Shipment

In order to provide a sample that most accurately represents the test matrix, field sample
collection personnel must abide by the sample collection guidelines and procedures
established by involved regulatory agencies. A significant part of the efforts of
regulatory agencies include the use of "approved" sample containers, chemical and
physical preservation techniques, and observance of specified holding times. It is
imperative that all samples be collected and preserved according to the appropriate
analytical method specified in the QAPP (if one exists). Although non-STL Sacramento
personnel may perform the sampling, the importance of sampling and transportation of
the sample to the laboratory is understood and must be considered during data validation.

Sampling requirements must be communicated to the sampling team prior to field
collection.

Field personnel are responsible for labeling each individual sample collected with the
following information:

• Project name
• Sample collector name
. Unique client sample number
• Sample location (including as appropriate: borehole and depth or grid coordinates)
• Sampling date and time
• Sample preservation
• Analysis required.

An overriding consideration for the resulting analytical data is the ability to demonstrate
that the samples have been obtained from the locations stated and that they have reached
the laboratory without alteration. Evidence of collection, shipment, laboratory receipt,
laboratory custody, and disposal must be documented to accomplish this. Figure 8.5-1
shows an example Chain-of-Custody (COC) form that is used by STL Sacramento to
document this evidence, Field personnel are responsible for initiating the COC form.

The prompt shipment of samples to the laboratory is necessary to ensure that required
holding times are met. Samples should be shipped by an overnight carrier, be hand-
delivered, or transported in a manner that assures prompt delivery to the laboratory.
Some sites require an extensive radioactive or chemical warfare materiel screening
process before a sample maybe shipped, hi these cases, it is imperative for the Project
Manager to maintain good communications with the client to assure proper staffing of
the laboratory in response to a decreased holding time.
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8.4.2. Sample Containers, Shipping Containers, Preservatives, and
Holding Times

8.4.2.1. Sample Containers

A sample container is defined as the sealed enclosure, usually made of plastic or
borosilicate glass that the sample is collected in and stored in until analysis. All
sample containers provided by STL Sacramento operations for environmental
sampling are new, and demonstrated to be clean for their appropriate use. All
documentation certifying sample container cleanliness must be maintained by the
laboratory or the vendor and can be provided to the client upon request. The sample
containers to be supplied are listed in Tables 8.5-1 through 8.5-5. Container volumes
listed in these tables may be decreased with the approval of the Technical Director to
accommodate reduced sample volumes required by the facility SOP.

8.4.2.2 Shipping Containers

Shipping containers are defined as the sealed enclosure in which the sample
containers are stored during shipment from the sample collection site to the
analytical laboratory. Shipping containers must be of sufficient number and size to
accommodate the samples in an upright condition. Shipping containers must also meet
all requirements for the shipment of environmental and/or radioactive samples.

Packaged samples must be shipped to the analytical laboratory in a safe manner that
preserves the integrity of the samples. The most common method of sample
shipment employs coolers or ice chests that arc sealed with custody tape and
shipping tape. These coolers must be durable and resistant to crushing during
shipment. All coolers must be well maintained and cleaned to prevent cross-
contamination of the samples. It is the ultimate responsibility of the person
collecting and packaging the sample for shipment to ensure that the shipping
containers are clean and functional.

To help prevent sample breakage during shipment, additional consideration must be
given to providing shock absorbency to all samples packaged inside the shipping
container. Use of bubble-wrap around each sample container is the best way to
provide this protection. Foam packing materials and vermiculite are also
successfully used.

8.4.2.3. Sample Preservatives

Most analytes have a finite holding time in a given sample matrix. Sample
preservation is the chemical or physical means by which samples are treated during
and/or following sample collection to aid in the stability of the analytes of interest in
that matrix. Sample holding times are also adversely affected when samples are
improperly preserved, or shipped unpreservcd. The preservation of samples at the
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time of sample collection will follow the requirements of the analytical methods
used. This preservation includes the addition of reagents to deter chemical and
biochemical degradation and the maintenance of refrigeration during transit and
ultimate storage in the laboratory. The required preservatives for the analysis to be
performed on each matrix are included in Tables 8.5-1 through 8.5-4.

8.4.2.4. Sample Holding Times

Holding time is defined as the maximum allowable time a sample can be stored after
sample collection and preservation (or laboratory receipt for CLP) until appropriate
processing occurs (preparation or analysis). The holding time may vary according to
method or client requirements. Tests designated with holding times as "analyze
immediately or ASAP" are considered parameters that should be tested by field
personnel or on-site. The laboratory has a system in place to ensure that holding
times are monitored by each group within the operating unit. It is the responsibility of
each STL Sacramento associate processing the sample to assure that holding times are
met. STL Sacramento is responsible for meeting all holding times for properly
preserved samples received within half the holding time or with at least 72 hours
remaining in the holding time, whichever is less. If these conditions are not met, STL
Sacramento will attempt to expedite sample analysis as soon as possible.

Sample holding times are listed in Tables 8.5-1 through 8.5-4.

8.4.3. Sample Handling

STL Sacramento's SOP SAC-QA-0003 describes the sample receipt and log-in process
in detail. The following sections describe the general policies followed by STL
Sacramento.

8.4.3.1. Sample Receipt

Samples shall be received and logged in at STL Sacramento by a designated sample
custodian or other properly trained associate. Upon sample receipt, the sample
custodian shall, as appropriate:

• Wear appropriate personal protective equipment. At a minimum, this
consists of gloves, a lab coat, and safety glasses

• Examine the shipping containers to verify that the custody tape is intact

• Examine all sample containers for damage

• Open shipping containers in adequately ventilated areas to assure worker
safety

. Determine if the temperature required by the requested testing program has
been maintained during shipment. Document the shipping container
temperature on the COC
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• Compare samples received against those listed on the COC

. Verify that sample holding times have not been exceeded

. Examine all shipping records for accuracy and completeness

• Note if the correct preservative was used (if required for the scheduled
analysis) and record on the COC

• Verify sample pH as required by client or program requirements (except
VOA samples)

• Sign and date the COC immediately (only after shipment is accepted) and
attach the waybill

• Note any problems associated with the coolers and samples on the COC,
immediately initiate a Condition Upon Receipt Report (CUR) or equivalent
format, and notify the PM who in turn notifies the client

• Attach durable (water-resistant) laboratory sample container labels with
unique laboratory identification number and test

• Place the samples in proper laboratory storage.

A Lot Receipt Checklist is generated by sample control during the sample log-in
process to document anomalies identified upon the receipt of samples in the
laboratory. These anomalies are outside of laboratory control and do not require
corrective actions to be taken within the laboratory. The affected client shall be
notified by the PM or designee of all NCMs generated for their samples. The PM is
responsible for resolving with the client how to proceed with the samples and
documenting the decision to proceed with the analysis of compromised samples.
NCMs must be resolved prior to sample preparation and analysis. The completed
Lot Receipt Checklist shall be stored in the project file. An example Lot Receipt
Checklist is shown in Figure 8.5-2. The report narrative will include an explanation
of sample receiving related anomalies. Further details are given in SOP SAC-QA-
0003.
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Figure 8.5-2 Example STL Sacramento Lot Receipt Checklist

STL LOT RECEIPT CHECKLIST
STL Sacramento

LOTV (QUANTIMS tD) _

DATE RECEIVED

DELIVERED BY

TIME RECEIVED

DFEDEX

Q AIRBORNE

GUPS

G STL COURIER

QOTHER

CUSTODY SEAL STATUS Q INTACT

CUSTODY SEAL f(S>

Q CA OVERNIGHT Q CUEMT

DCOLDENSTATE QDHL

Q BAX GLOBAL Q GO-GETTERS

D COURIERS ON DEMAND

D BROKEN D N/A

SHIPPPINC CONTAiNBHS) Q STL

TEMPERTURE RECORD (IN *O

COC f (S)

TEMPERATURE BLANK

SAMPLE TEMPERATURE

COLLECTOR'S NAME:

pH MEASURED

LABELED BY

LABELS CHECKED BY.

SHORT HOLD TEST NOTIFICATION

D CLIENT

1Q 2 D D OTHER_

D verified from coc Q Not on COC

D YES D ANOMALY Q N/A

SAMPLE RECEIVING

WETCHEM n N/A

G METALS NOTIFIED OF FILTER/PRESERVE VIA VERBAL & EMAIL

D COMPLETE SHIPMENT RECEIVED IN GOOD CONDITION WITH
APPROPRIATE TEMPERATURES, CONTAINERS, PRESERVATIVES

D clouseau
D WET ICE

Q PM NOTIFIED

Notes:

n TEMPERATURE EXCEEDED (2 *-6 °Q

n BLUE ICE D GEL PACK

G NO COOLING AGENTS USED

GN/A

G N/A

GH/A

LEAVE NO SPACES BU»NK. USE T*-V IF NOT APPLICABLE. WIT1ALAND DATE ALL'S/A'ENTRIES.
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8.4.3.2. Exceptions or Discrepancies

STL Sacramento reserves the right to reject samples for any of the following reasons:

• No custody seals as required by project

. No chain-of-custody documentation provided

• Preservation inappropriate for analysis requested

• Sample container inappropriate for analysis requested

• Sample received out of holding time for analysis requested

• Incomplete sample information provided

• Discrepancies between COC and sample labels

• Samples contain excess hazards or exposure risks, including:

• Samples have high levels of polychlorinated dibenzo-p-dioxins/ dibenzo
furans(PCDD/PCDFs)

Samples have a high level gross alpha or beta radiation

• Samples are from a site known to contain chemical warfare agents (CWAs)
and the samples have not been screened for them.

These or any other project exceptions or discrepancies are discussed with the client
and agreed upon action taken.

8.4.3.3. Sample Log-in

Sample log-in activities at STL Sacramento are fully documented in SOP SAC-QA-
0003. The following is a general description of the log-in process:

• Enter the samples in the laboratory sample receipt logbook, and the LIMS
which contains the following information at a minimum:

• Project name or identification number

• Unique sample numbers (both client and internal laboratory)

• Type of samples

• Required tests

• Date and time of laboratory receipt of samples

• Field ID supplied by field personnel

• Notify the PM and appropriate Department Managers of sample arrival

• Place the completed COCs, waybills, and any additional documentation in
the project file.
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8.4.3.4. Sample Storage

The primary considerations for sample storage are:

. Maintenance at the method prescribed temperature, if required

• Maintenance of sample integrity through adequate protection from
contamination from outside sources or from cross-contamination of
samples. Low-level and high-level samples, when known, must be stored
separately. Samples and standards must be stored in separate refrigerators
or freezers. Storage areas for volatile organic test requests should be
monitored twice per month by the analysis of a holding (refrigerator) blank
(an aliquot of contaminant-free water stored in a VOA vial)

. Security of samples within the laboratory.

The requirements listed in Tables 8.5-1 through 8.5-4 for temperatures and holding
times shall be used. Placing of samples in the proper storage environment is the
responsibility of sample control personnel. STL Sacramento will assign individuals
the responsibility of notifying the Department Managers or their designees if there
are any samples which must be analyzed immediately because of holding time
requirements.

8.4.3.5. Internal Sample Chain-of-Custody and Interiaboratory Transfers

Sample custody within STL Sacramento is described in SOP SAC-QA-0003. An
internal COC may be required for programs defined by state or federal agency. The
sample custody documentation shall include the following minimum requirements:

• Name of associate taking custody of the sample from the sample storage
area for preparation or analysis

• Dates sample removed from and returned to the sample storage area

• Identification of tests to be performed on the sample aliquot(s) selected by
the associate

Sample matrix

. Laboratory sample numbers

• Sample storage location.

Additional custody records can be provided by the laboratory at the specific request
of the client. Access to STL Sacramento is restricted to prevent any unauthorized
contact with samples, extracts, or documentation.

Samples transferred to a different laboratory than the original receiving facility are
transferred under chain-of-custody (COC). The COC is maintained whether the
laboratory is another STL facility or a subcontracted laboratory. If the entire sample
volume is transmitted, the original copy of the client's COC form will be used to
document the relinquishing of the sample and will accompany the sample to its
destination. A copy of the completed COC form shall be retained in the laboratory
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project file. In the case where an aliquot of a sample is shipped from the laboratory,
a new COC will be generated by the laboratory and shipped with the sample aliquot.
The original COC will be retained in the project file at the site holding the original
sample container.

Samples are not transferred to other STL facilities or to subcontractor laboratories
without prior approval of the client.

8.4.3.6. Subsampling

Sample preparation procedures are referenced in the method SOPs. SOP SAC-QA-
0018 describes processes for obtaining representative subsamples.

8.4.3.7. Sample Disposal and Return Chain-of-Custody

After the requested analyses on the samples have been completed, any remaining
portions of the samples will be maintained by the sample custodian until the samples
are disposed or returned to the client. The disposal of each sample is recorded on the
client's COC form, in LIMS, or referenced in the project file. Sample disposal
procedures and documentation are described in operation-specific SOPs. STL
Sacramento's routine sample retention period is at least thirty days after the
analytical report is issued to the client, unless otherwise specified by the client.

If samples are returned to the client rather than disposed by the laboratory, the
original COC or a new COC is used to document custody transfer back to the client
from the laboratory. A copy of the completed COC is retained in the laboratory
project file.

8.4.4. Calibration Procedures and Criteria

All equipment and instruments used at STL Sacramento for quantitative measurements
are controlled by a formal calibration program. Table 8.0-1 lists the lab's major
analytical instrumentation, and Tables 8.5-6 through 8.5-8 outline calibration
requirements. Calibrations may be periodic or operational. These are described in the
lab's method SOPs. The Policy P-T-001, "Selection of Data Points Required for an
Initial Calibration Curve," is applicable when the number of data points is not described
in the method. At a minimum, these calibration procedures shall include:

• Instrument to be calibrated
• Reference standards used for calibration

• Calibration technique (e.g., linear, quadratic)
. Acceptable performance tolerances and corrective actions required if specifications

are not met

• Frequency of calibration
• Calibration documentation requirements.
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Whenever possible, recognized procedures such as those published by ASTM or the
USEPA or procedures provided by manufacturers shall be adopted. If established
procedures are not available, a procedure shall be developed considering the type of
equipment, stability characteristics of the equipment, required accuracy, and the effect of
operation error on the quantities measured.

8.4.4.1. Physical Reference Standards

Physical reference standards associated with periodic calibrations include weights for
calibrating balances and certified thermometers for calibrating working
thermometers. Whenever possible, physical reference standards shall be calibrated
by a body that can provide traceability to nationally or internationally recognized
standards. If these standards are not available, the basis for the reference standard
shall be documented.

Physical reference standards shall be used only for calibration procedures and shall
be stored separately from equipment used for analysis.

8.4.4.2. Chemical Reference Standards and Reagents

Chemical reference standards arc generally associated with operational calibration.
These standards include reference materials traceable to recognized standards
suppliers. This may include vendor-certified materials traceable to national or
international standard reference materials (e.g., NIST). This topic is also discussed
in the Section on "Procurement of Supplies and Services" (sec 5.2.4).

All chemical reference standards maintained in the laboratory for use in calibrations
(or as QC spiking solutions) and reagents prepared in the laboratory shall be labeled
or referenced to appropriate documentation (hard copy or electronic) with the
following information at a minimum:

• A unique identification including concentration (solutions containing
several analytes can be identified such that the solution constituents and
concentrations can be referenced to a logbook)

. Medium prepared in

. Preparation date

• Expiration date

• Initials of preparer.

Vials containing standard solutions that are not large enough to accommodate labels
listing the above information may be referenced to laboratory logbook/notebook
entry or standards software. The expiration date of the working standard and reagent
must not exceed the expiration date of the original material. These records should
provide sufficient detail to allow one to reproduce the standard or reagent.
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Records for all purchased standards and reagents shall include the date of receipt, the
date opened, and, where applicable, the expiration date.

8.4.4.3. Standard Verification

When possible, reference standards are purchased from a STL pre-approved vendor.
Standards are verified by quantitation against a second known standard before
reporting data. The standard for verification must meet the laboratory's criteria for
the independent/second source ICV verification. Therefore, the verification of a new
standard initial calibration with a second source ICV meets this verification
requirement. Some "bad acting" analytes may not meet these criteria and must be
approved by the QAM before use. Standard spiking solutions and surrogates shall be
verified by analyzing an LCS with the new standards and verifying against historical
criteria limits. Special standards that are obtained from another source must also be
independently verified at the lab. Verification by the laboratory of a reference
standard from neat materials is also necessary.

To extend the use of an expired standard, re-verification is necessary provided that
new analysis produces acceptable data. This procedure may not be allowed by all
programs. The verification of an expired standard is performed against a current,
independent standard reference material by analyzing within a valid calibration and
QC.

Stock and working standards and reagents are checked regularly for signs of
deterioration, such as discoloration, formation of precipitates, or change in
concentration. Care is exercised in the proper storage and handling of standard and
reagent solutions. Standards and reagents are always stored separately from samples.

An independent or second source standard is used to verify initial calibrations. An
independent/second source standard is defined as a standard composed of the same
target constituents as, but from a different source than, those used in the standards
for the initial calibration. An independent standard may be a laboratory-prepared or
a certified independent standard solution(s). Independence of reference material can
be achieved by: (1) purchasing reference materials from two separate vendors, (2)
using a different lot from the same vendor that is certified by the vendor as an
independent standard or (3) having two separate individuals prepare the calibration
and verification standard solutions if independent sources are not available.

8.4.4.4. Periodic Calibration

Periodic calibration is performed at prescribed intervals. In general, equipment that
can be calibrated periodically is a distinct, singular purpose unit and is relatively
stable in performance. These include balances, micropipettors, counters,
thermometers, refrigerators, freezers, and ovens. Equipment employed at STL
Sacramento requiring periodic calibration is listed along with their respective
calibration requirements in Tables 8.5-6. NELAC requires mechanical volumetric
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dispensing devices (except Class A glassware) to be checked for accuracy on at least
a quarterly basis if in use. The laboratory has an SOP in place for the calibration of
this equipment in use.

8.4.4.5. Operational and Continuing Calibration

Operational calibration is routinely performed as part of instrument usage, such as
the development of a standard calibration curve (see Tables 8.5-7 to 8.5-8). The
accuracy of initial calibrations arc to be verified prior to sample analysis through the
use of an independent standard in situations where the source method requires
calibration verification.

Detailed requirements for operational and continuing calibration arc contained in
method-specific SOPs.

When an initial calibration is not performed on the day of analysis, the validity of the
initial calibration must be verified prior to sample analyses by a continuing
instrument calibration verification with each analytical batch.

• A continuing instrument calibration verification must be repeated at the
beginning and end of each analytical batch. The concentrations of the
calibration verification shall be varied within the established calibration
range on an annual basis for each NELAC accredited analytical method. If
an internal standard is used, only one continuing instrument calibration
verification must be analyzed per analytical batch.

• Sufficient raw data records must be retained to permit reconstruction of the
continuing instrument calibration verification, e.g., test method, instrument,
analysis date, each analyte name, concentration and response, and
calibration curve or response factor.

• If the continuing instrument calibration verification results obtained are
outside the established acceptance criteria, corrective actions must be
performed. If routine corrective action procedures fail to produce a second
consecutive (immediate) calibration verification within acceptance criteria,
then either the laboratory has to demonstrate performance after corrective
action with two consecutive successful calibration verifications or a new
initial instrument calibration must be performed. If the laboratory has not
demonstrated acceptable performance, sample analyses must not occur until
a new initial calibration curve is established and verified. However, sample
data associated with an unacceptable calibration verification may be
reported as qualified data under the following special conditions:

• When the acceptance criteria for the continuing calibration verification is
exceeded high (i.e., high bias) and there are associated samples that are
non-detects, then those non-detects may be reported. Otherwise the
samples affected by the unacceptable calibration verification shall be
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reanalyzed after a new calibration curve has been established, evaluated and
accepted.

• When the acceptance criteria for the continuing calibration verification is
exceeded low (i.e., low bias) those sample results may be reported if they
exceed a maximum regulatory limit. Otherwise the samples affected by the
unacceptable verification shall be reanalyzed after a new calibration curve
has been established, evaluated and accepted.

8.4.4.6. Calibration Failure

Equipment or instruments that fail calibration or become inoperable during use shall
be tagged to indicate they are out of calibration. Such instruments or equipment
shall be repaired and successfully recalibrated before reuse. Following recalibration
or verification, return to control will be documented in the injection/run log and/or
maintenance logbook through the routine identification of the required calibration
runs specified by the standard operating procedure.

8.4.4.7. Calibration Records

Calibration shall be documented for each piece of equipment subject to calibration.
All calibration records (periodic and operational) directly affect data and may not be
limited to one project. These records shall be stored in either the quality records or
the associated project files. Project files that include sample data shall either include
the calibration records or include reference to them.

8.5. Quality Assessment

The effectiveness of the QA practices is measured by the quality of data generated by the
laboratory. Procedures are in place to detect, prevent, and correct quality problems and to
ensure quality improvement. Items and processes that do not meet established requirements
must be investigated to determine their cause. Improvements must be implemented in the
operations that will prevent a recurrence of these quality problems and provide overall
quality performance. All phases of laboratory work should be designed with the objective of
preventing problems and improving quality on a continuous basis.

8.5.1. Data Quality Assessment

Data quality is judged in terms of precision, accuracy, representativeness, completeness
and comparability. The areas of representativeness, comparability, and completeness for
an overall project, inclusive of sampling issues, may be beyond the control of the
laboratory. The elements over which the laboratory has direct control are precision,
accuracy, and completeness relative to analytical testing results.

Precision and accuracy assessments are made as part of the evaluation of laboratory QC
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data generated during sample preparation and analysis. The QC samples employed at
STL Sacramento as part of routine sample analysis are summarized in Section 8.4 of this
document. Table 8.6-1 shows the precision and accuracy measurements employed.
Analytical method SOPs and Policy QA-003-SAC include information on requirements
for the type of QC samples, frequencies, and acceptance criteria. Additionally, the SOPs
and Policy describe the appropriate actions to be taken when a QC sample result does
not meet acceptance criteria.

8.5.2. Statistical Evaluation of Data

In-house limits for all QC data must be evaluated at least annually and compared to the
limits published in the methods for applicable matrices. Method limits will be employed
until sufficient QC data are acquired. A minimum of 20 to 30 data points is
recommended to establish the in-house QC limits. Calculated results of the QC (LCS)
samples arc evaluated by comparing against control limits (3-sigma).

Control charts are used to develop control limits, trouble-shoot analytical problems, and,
in conjunction with the non-conformance system, to monitor for trends. Program-
specific data analysis requirements for control charts are followed as required for data
generated under those programs. These additional requirements shall be documented in
a QAPP or QAS.

Precision and accuracy measurements employed by STL Sacramento are shown in Table
8.4-3 through 8.4-6. Calculated results of these QC samples are evaluated using
statistical tables or control charts.

8.6. Data Recording Procedures

To ensure data integrity, all documentation of data and records generated or used during the
process of data generation must be performed in compliance with Policy QA-008-SAC,
"Data Recording Requirements".

8.7. Data Reduction and Verification Procedures

Data review procedures comprise a set of computerized and manual checks applied at
appropriate levels of the measurement process. Data review begins with the reduction or
processing of data and continues through verification of the data and the reporting of
analytical results. Calculations are checked from the raw data to the final value prior to
reporting results for each group of samples. Data reduction can be performed by the analyst
who obtained the data or by another analyst. Data verification starts with the analyst who
performs a 100 percent review of the data to ensure the work was done correctly the first
time. Data verification continues with review by a second reviewer who verifies that data
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reduction has been correctly performed and that the analytical results correspond to the data
acquired and processed. This procedure is outlined in Figure 8.8-1.

8.7.1. Data Reduction and Initial Verification

Data reduction and initial verification may be performed by more than one analyst
depending upon the analytical method employed. The preparation and analytical data
may be reviewed independently by different analysts. In these instances, each item may
not be applicable to the subset of the data verified or an item may be applicable in both
instances. It is the responsibility of the analyst to ensure that the verification of data in
his or her area is complete. The data reduction and initial verification process must
ensure that:

• Sample preparation information is correct and complete including documentation
of standard identification, solvent lot numbers, sample amounts, etc.

• Analysis information is correct and complete including proper identification of
analysis output (charts, chromatograms, mass spectra, etc.)

• Analytical results are correct and complete including calculation or verification of
instrument calibration, QC results, and qualitative and quantitative sample results
with appropriate qualifiers

• The appropriate SOPs have been followed and are identified in the project records
• Proper documentation procedures have been followed

• All nonconformances have been documented
• Special sample preparation and analytical requirements have been met.
• The data generated have been reported with the appropriate number of significant

figures as defined by the analytical method in the LIMS or otherwise specified by
the client.

• In general, an analyst will process data in one of the following ways:

• Manual computation of results directly on the data sheet or on calculation pages
attached to the data sheets
Input of raw data for computer processing

• Direct acquisition and processing of raw data by a computer.

If an analyst manually processes data, all steps in the computation shall be provided
including equations used and the source of input parameters such as response factors
(RFs), dilution factors, and calibration constants. If calculations are not performed
directly on the data sheet, they may be attached to the data sheets.

Manual integrations are sometimes necessary to produce good Chromatography, but must
only be performed when necessary. Further discussion of manual integrations and the
required documentation is given in Policy S-Q-003, "Acceptable Manual Integration
Practices", and the facility-specific addendum.
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For data that arc input by an analyst and processed using a computer, a copy of the input
shall be kept and uniquely identified with the project number and other information as
needed. The samples analyzed must be clearly identified.

If data are directly acquired from instrumentation and processed, the analyst must verify
that the following are correct:

• Project and sample numbers

• Calibration constants and RFs
. Units
• Numerical values used for reporting limits.

Analysis-specific calculations for methods are provided in SOPs. In cases where
computers perform the calculations, software must be validated or verified, as described
in Section 6.0 of this document, before it is used to process data.

The data reduction is documented, signed and dated by the analyst completing the
process. Initial verification of the data reduction by the same analyst is documented on a
data review checklist, signed and dated by the analyst. Data review requirements are
described in Section 5.3.6 of the QMP.
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8.7.2. Data Verification

Following the completion of the initial verification by the analyst performing the data
reduction, a systematic check of the data that has been fully reduced and checked
through Level 1 review is performed by an experienced peer, supervisor, or designee.
This check is performed to ensure that level 1 review has been completed correctly and
thoroughly. The second level reviewer examines the data signed by the analyst This
review includes an evaluation of all items required in the raw data package. Any
exceptions noted by the analyst must be reviewed. Included in this review is an
assessment of the acceptability of the data with respect to:

• Adherence of the procedure used to the requested analytical method SOP
• All manual integrations performed and documented in accordance with Policy S-

Q-0004 and the facility addendum
• Correct interpretation of chromatograms, mass spectra, etc.
. Correctness of numerical input when computer programs are used (checked

randomly)
• Correct identification and quantitation of constituents with appropriate qualifiers
• Numerical correctness of calculations and formulas (checked randomly)
. Acceptability of QC data
• Documentation that instruments were operating according to method specifications

(calibrations, performance checks, etc.)
• Documentation of dilution factors, standard concentrations, etc.

Sample holding time assessment.

This review also serves as verification that the process the analyst has followed is correct
in regard to the following:

• The analytical procedure follows the methods and specific instructions given on
the project QAS or equivalent summary form

• Non-conforming events have been addressed by corrective action as defined in a
nonconformance memo

. Valid interpretations have been made during the examination of the data and the
review comments of the initial reviewer are correct

• The package contains all of the necessary documentation for data review and report
production and results are reported in a manner consistent with the method used for
preparation of data reports.

The specific items covered in the second stage of data verification may vary according to
the analytical method, but this review of the data must be documented by signing the
same checklist. Data review requirements are described in Section 5.3.6 of the QMP.
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8.7.3. Completeness Verification

A third-level review is performed by the PM. This review is required before results are
submitted to clients. This review serves to verify the completeness of the data report and
to ensure that project requirements are met for the analyses performed. The items to be
reviewed are:

• Analysis results are present for every sample in the analytical batch, reporting
group, or sample delivery group (SDG)

• Every parameter or target compound requested is reported with cither a value or
reporting limit

• The correct units and correct number of significant figures are utilized
• All nonconformances, including holding time violations, and data evaluation

statements that impact the data quality are accompanied by clearly expressed
comments from the laboratory

• The final report is legible, contains all the supporting documentation required by
the project, and is in either the standard STL format or in the client-required format

. Correlation of results for different parameters of a sample (for example, do the
TOC results justify the concentration of organic compounds found by GC/MS).

• A narrative to accompany the final report will be finalized by the PM. This
narrative will include relevant comments collected during the earlier reviews.

8.8. Data Reporting

8.8.1. Data Reports

STL Sacramento is capable of developing a variety of data deliverable reports. Standard
reports will contain:

« Cover Letter/Narrative - Information on sample types, tests performed, any
problems encountered, and general comments are provided.

. Analytical Data - Data are reported by sample or by test with the appropriate
significant figures and reporting limits, and have been adjusted for dilution, if
appropriate. Pertinent information including dates sampled, received, prepared,
extracted, and analyzed are provided.

• Laboratory Performance OC Information - The results of LCSs and method blanks
analyzed with the project are listed. Any data or QC anomalies are discussed in the
narrative. Results of the LCSs include the spike analyte concentration levels,
measured spike concentration, calculated spike recoveries, and control limits (also
used to define the uncertainty of the procedure).

• Matrix-Specific OC Information - Results of any sample duplicates and MS/MSDs
analyzed with the samples as batch QC are reported. Other project-specific QC
requested by the client are also reported. The results include supporting
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information such as amount spiked, percent recovery, or percent difference/RPD.
MS/MSD results include spike analyte concentration levels, measured spike
concentration, calculated spike recoveries, and control limits.

• Methodology - Reference for analytical methodology used is cited.
• Other Deliverables - Other deliverables available include disk deliverables,

electronic data transfer, sample raw data packages, complete deliverable packages,
and custom report formats. Requirements for electronic reporting are defined in
Policy QA-017-SAC, "Electronic Reporting".

8.8.2. Final Report Details

STL Sacramento will provide paginated reports or a uniquely defined, identifiable
certificate/report (i.e. electronic file, CD). The report will include:

a) Report title, name, address and phone number of the laboratory.

b) Name and address of client/project name/client identification number.

c) Description (lab ID of sample).

d) Dates and Time of sample collections (if known), receipt, preparation and
analysis.

e) If the required holding time is 72 or less, time of sample preparation and
analysis. (Note: while this information is always recorded in the LIMS system,
it is reported only at the request of the client).

f) Method identifiers traceable to all procedures used.

g) Reporting limit.

h) Test result with appropriate units and how reported (wet weight/dry weight).
Also identify any results outside of quantitation limits.

i) Definition of qualifiers.

j) Uncertainty of procedure, via LCS limits.

k) If appropriate, description of any QC failures or deviations from SOPs,

1) Signature and title of the individual responsible for the report. Electronic
signature is acceptable.

m) Date of issue.

n) All subcontract work must be clearly identified, and name and address of
outside subcontractor noted.

m) Where relevant, a statement to the effect that the results relate only to the items
tested or to the sample as received by the laboratory
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n) Where relevant, a statement that the certificate or report shall not be reproduced
except in full, without the written approval of the laboratory.

After completion of the final report any correction, addition, or deletion must clearly
identify its purpose and meet the above reporting requirements as appropriate. See also
QA Policy QA-OOS-SAC, "Results and Report Revisions".

All applicable elements from above should be available for review if not issued in a
formal report by an in-house or captive laboratory.

Some programs require reporting the MDL, percent moisture or solids, and dilution
factors as well. When required, these items can be added to the reports.

8.8.3. Verbal Results

STL Sacramento, as a policy, discourages the release of data verbally or without full data
review. If however, the client requests analytical results to be communicated verbally or
by facsimile prior to final review, they must be clearly identified as "Preliminary"
results. The client must understand that the data have not undergone the required levels
of review and may potentially change.

8.8.4. Reporting Analytical Results

Sample results are reported according to analytical method SOPs or client specifications.
Normally, the laboratory uses the STL Sacramento Reporting Limit (RL) at which any
analyte of interest detected at or above that level is reported as a positive value and any
analyte of interest not detectable or detected below that level is reported as "not
detected" at the RL. The laboratory will normally report results within the calibration
range of the method, however, any reported results outside of the calibration range will
be documented in the final report. Isotope dilution methods may utilize an Estimated
Detection Limit (EDL) to provide the best available limits.

If a QC measurement is out of control and the data is to be reported, data qualifiers are
reported with samples associated with failed QC measurements.

The laboratory must certify that the test results meet all NELAC requirements or provide
reasons and/or justification if they do not.

In some cases a contract, QAPP, or documented client request may require the laboratory
to report sample results in a specified manner. Some examples are given below:

. The laboratory may be requested to report all analytes of interest that are less than
the laboratory's RL but are greater than the MDL. This data will be flagged with
an appropriate qualifier or noted in the report case narrative. (See precautions in
"Reporting Limits for STL Laboratories Using QuantlMS", S-T-002).
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• The laboratory may be requested to report any tentatively identified compounds
(TICs). These data will be flagged with an appropriate qualifier.

• The laboratory may be requested to report sample results using an RL that is higher
than their normal level. In this case, only the analytes of interest found at or above
that level would be reported as positive values. In this case, the laboratory will
state the PSRL rather than the RL. All analytes of interest not detected or
detectable below that level would be reported as "not detected" at the PSRL.

In this situation, the laboratory must include documentation in the project file that
supports the reporting procedure employed.

It is the responsibility of the laboratory to provide for a reporting system that assures that
any problems associated with an analysis are properly documented on a nonconformance
memo, communicated to the appropriate STL Sacramento staff, and addressed
appropriately in the data report.

8.8.5. Reissued Deliverables

If, after issuance of a report, STL Sacramento observes any mistake that affects the
results reported or the QC interpretation of those results, the client will be notified.
After issuance of the report, the laboratory report remains unchanged. Amended or
revised reports must be annotated in accordance with Policy QA-005-SAC, "Results and
Report Revision".

8.8.6. Client Confidentiality

Data and sample materials provided by the client or at the client's request, and the results
obtained by STL, shall be held in confidence, unless such information is generally
available to the public or is in the public domain. STL's reports, and the data and
information provided therein, are for the exclusive use and benefit of our clients and are
not released to a third party without written consent from the client. Data confidentiality
is also discussed Section 3.6.

8.9. Data Validation

Data validation for STL refers to data reviews conducted in accordance with the USEPA
CLP "Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses"
and "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses",
or modifications thereof, for non-CLP type analyses.

This form of data validation provides an impartial evaluation of the laboratory's results.
Data validation may be requested by the client for a percentage of data and is usually
performed by the client or a third party, one which was not involved with the sample
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analysis. Qualifiers are assigned to data, when required, according to the requirements of
the data validation protocol being used.

8.10. Preventive Maintenance and Service

Facilities, instruments, equipment, and parts are subject to wear, deterioration, or change in
operational characteristics. Within STL Sacramento, preventive maintenance, coupled with
vendor service agreements, is an organized program of actions taken to maintain facilities
and equipment in control.

8.10.1. Analytical Instrumentation and Equipment

The primary purpose of the maintenance program is to prevent instrument and
equipment failure and to minimize down time. A properly implemented maintenance
program increases the reliability of a measurement system.

Each instrument or piece of equipment shall be uniquely identified. The laboratory
maintains the following:

• Instrument/equipment inventory list
• Instrument/equipment major spare parts list or inventory
• External service agreement documents (if applicable)
. Instrument-specific preventive maintenance logbook or file for each functional

unit.

The records of routine maintenance and non-routine maintenance shall include at a
minimum:

• Name and serial number of the item or equipment

• Details of maintenance performed
• Dates and results of recalibrations/reverifications indicating return to control
. Analyst initials and the date maintenance was performed whether by the analyst or

a contracted service representative.

Any item or equipment that does not perform to specifications or defective shall be taken
out of service, and tagged as out of service until it has been repaired and shown by
calibration/verification to perform satisfactorily.

8.10.2. Frequency of Equipment Maintenance

The frequency of maintenance must consider manufacturer's recommendations and
previous experience. Frequency of preventive maintenance along with the recommended
preventive maintenance schedules are given in Table 8.11 for analytical instrumentation
and equipment or defined in operation specific routine maintenance SOPs. Frequency of
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maintenance for the facility systems is documented in the STL Corporate Safety Manual.

8.10.3. Facilities

Another important aspect of the laboratory operation is the existence and maintenance of
adequate, safe, and clean facilities including appropriate engineering controls such as
proper ventilation, lighting, dust control, hoods, air flow, protection from extreme
temperatures, waste disposal, and a source of stable power. The facility floor plan is
provided in Figure 8.11.

The maintenance and use of these facilities and proper operations are described in the
STL Corporate Safety Manual. The Laboratory Director has responsibility for ensuring a
properly maintained facility. The Laboratory Director also has the responsibility for
ensuring that facilities are available to store samples properly without contamination,
work areas are equipped with adequate bench, hood and operational space, and that
procedures are in place to ensure the areas are free from chemical and radiological
contamination that may affect analytical results.

8.70.4. Facility Security

The laboratory building is a limited access, secure facility. To ensure that only
authorized personnel arc able to enter the building from an entrance that is not
monitored, entry into each building is limited in one or more of the following ways at a
minimum:

• The use of key pads or electronic locks activated by swipe or magnetic cards which
are issued only to authorized personnel

• Locking doors and issuing keys only to authorized personnel
• Alarm systems to detect unauthorized entrance

During business hours, entry is possible only through the main entrance. This entrance
is monitored at all times, usually by a receptionist. All guests are required to sign in
using a visitor logbook.

8.11. Requirements for Ancillary Equipment and Materials

8.11.1. Water

High purity water (e.g., ASTM reagent grade or equivalent water) will be used in all
metals, wet chemistry, and organic analyses. Contaminant-free water is demonstrated
through the analysis of method blanks consisting of the reagent water on a daily basis for
the analyte of interest. This water is obtained by the use of a commercial ion-exchange
deionizing, distillation, or reverse osmosis unit plus an appropriate polishing unit. The
resulting water has a maximum conductivity of 1.0 umho/cm at 25°C or a minimum
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resistivity of 1.0 Mohm at 25°C. Conductivity or resistivity will be monitored and
documented daily or on each day that water is dispensed for analytical use.

For volatile analyses the water may be further purified by purging with an inert gas
before use to remove potential traces of organic compounds.

8.11.2. Compressed Air and Gases

Ultra high-purity compressed gases from pre-approved vendors or in-house gas
generators will be used when required for instrumentation. These air and gases must
meet the requirements and specifications of the analytical methods performed. In-line
filters will be used when appropriate to minimize contamination and moisture from the

8.11.3. Glassware Preparation

Glassware preparation procedures implemented at operating units are designed to ensure
that contaminants are not introduced during sample analysis.

8.11.4. Chemical Storage

Storage of chemicals shall be conducted in a manner to minimize the potential for fire or
release of hazardous material resulting from an unplanned chemical reaction.
Refrigerators used for storing flammable liquids must have spark-free interior
construction. Flammable solvents shall be stored in appropriate cabinets meeting all
necessary codes. All chemicals are stored according to chemical compatibility. Further
details regarding chemical storage are provided in the STL Corporate Safety Manual.

8.11.5. Waste Management

The goal of STL's policy for waste management is to ensure that laboratory wastes arc
disposed of safely and in a manner consistent with applicable federal, state and local
regulations. The waste disposal program is designed to assure that minimal harm to
people and the environment shall result from the disposal of laboratory chemicals. This
goal is accomplished by requiring that the laboratory comply with the procedures
presented in the STL Corporate Safety Manual.
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9.0 Quality Assessment and Response

9.1. Nonconformances

A nonconformance is an unplanned deviation from an established protocol or plan and in
some cases may be exceptionally permitted departures from the documented policies and
procedures or from standard specifications. The deviation maybe the result of STL
Sacramento's actions or a systematic error. Such a deviation is termed a deficiency. A
single isolated event or event beyond the control of STL Sacramento is termed an anomaly.

Nonconformances can be identified on the basis of internal or external systems or
performance audits, sample processing, routine calibration and monitoring of analytical and
support equipment, or QC sample analyses. The Technical Director, Operations Manager,
Project Manager, QA Manager, Department, and Analyst may be involved in identifying the
most appropriate corrective action. If previously reported data are affected, the issue is
immediately brought to the attention of QA.

9.1.1. Nonconformance Memo (NCM)

All nonconformances, deficiencies and anomalies, are documented via an electronic
process or on a paper form that meets NCM requirements as approved by QA. An
allowed exception is log-in conformance problems, which are documented on a Lot
Receipt Form (see Section 8.5). A detailed description of the procedure and
responsibilities associated with nonconformance documentation, communication, and
resolution is described in SOP SAC-QA-0023.

The Clouseau NCM program, available on the local-area network throughout the
laboratory, is the main vehicle for documenting and communicating NCMs. The
program allows anyone in the laboratory to document a nonconformance, explain the
cause of the problem, and link to the LIMS system to identify the samples and clients
involved. The program uses the local e-mail to automatically notify the person's
supervisor, the Project Managers associated with the samples, and the QA department.
The program is used to document approval and completion of the immediate corrective
actions for the samples involved, and can be used to document long-term corrective
actions. It provides a place to document resolution of problems with the clients, and it
provides routines to query the associated database to examine trends and prepare
management reports. An electronic copy is available to all laboratory departments.

9.2. Client Complaints

Client inquiries and complaints are generally received through the PM or Customer Services
Manager. Typically, the PM or CSM communicates with the client to determine the details
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of the inquiries, including technical data problems, deliverable issues, tum-around-time
problems, etc. Technical and deliverable issues are coordinated by the PM and usually
involve input from operations, QA, and management staff. A formal written response to the
client is coordinated by the PM, but may on occasion be delivered by the CSM or the
Account Manager. Details of the types and levels of complaints and required documentation
are provided in Section 4.8 of the QMP. Client complaints are recorded as a type of NCM
in the Clouseau database, or via e-mail to the Quality Assurance Manager, and are
summarized in the monthly QA Reports to Management (see Section 9.6 for more about the
monthly QA reports).

9.3. Corrective Actions

Corrective actions are measures taken to rectify conditions adverse to quality and, where
possible, to prevent their reoccurrence. Investigations of potential problems and corrective
actions should be timely, determine the root cause, and evaluate any propagation of the error
or problem. Whenever a systematic error is discovered that affects the accuracy or
defensibility of results reported to STL's clients, Corporate QA involvement followed by
written client notification will be part of the corrective action.

Corrective actions should be implemented with an understanding of the technology and
work activities associated with the quality element, with appropriate training of STL
associates and vendors, and should be monitored for progress and success. Depending on
the nature of the problem the corrective action employed may be formal or informal. In
either case, occurrence of the problem, the corrective action employed, and verification that
the problem has been eliminated must be documented properly. On-the-spot actions are
used to correct minor problems, such as recalibration, retiming, or a minor repair (e.g.,
replacement of a minor part) of a malfunctioning instrument or the correction of poor
analytical technique being used by an analyst. These occurrences are documented in the
appropriate injection, run, or analysis logbooks. Similarly, routine instrument maintenance,
malfunctions, and power failures are also documented in the appropriate instrument
maintenance logbooks. These events do not require a formal NCM process, provided
reported analytical results arc not affected. Corrective actions specific to quality controls for
analytical methods are discussed in the operational-specific SOPs.

9.3.1. Monitoring Corrective Actions

All formal corrective action documentation is maintained by the QA department, cither
in the Clouseau database or in paper files. The QA department reviews all corrective
actions and selects one or more of the significant corrective actions for inclusion in the
annual systems audit. The QA department may also implement a spot assessment audit.
The purpose of these audits is to monitor the implementation of the corrective action and
to determine whether the action taken has been effective in overcoming the issue
identified.
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9.4. Internal Audits

Internal audits are performed to assess the degree of adherence to established policies,
procedures and standards. STL personnel who arc independent of the area being evaluated
conduct these assessments. Audits can identify areas for improvement with regard to
compliance with policies, procedures and standards. Audits also provide a means for
correction prior to system failure.

Audits and assessments are generally conducted through the use of checklists and relevant
reference documents. The findings of all audits and assessments are documented as is the
laboratory response and any corrective actions. Follow-up checks are performed and the
status of implementation of corrective actions is documented for all categories of audits and
assessments. This cycle continues until all issues are closed.

9.4.1. Audit Types and Frequency

The following types of audits are performed at STL Sacramento:

Figure 9.4-1 Audit Types and Frequency

Audit Type

Systems Audits

Data Audits

Spot Assessment

Proficiency Testing

Performed By

QA Department or designee

QA Department

QA Department or designee

Coordinated by QA Dept.

Frequency

Annual per lab section

5% (target) of all report
packages

As needed to monitor
specific issues

Two samples per year per
program as required by
NELAC

Note that some programs require data audits conducted by QA at a higher frequency for
program deliverables.

9.4.2. Systems Audits

Facility systems audits arc comprehensive technical and systems evaluations covering
each operational and support area at least once per year. The objectives and schedule of
the audit are communicated to the lab groups being assessed in advance of the audit. At
the completion of the audit, a debriefing is held to outline the findings, including
identification of positive performance, to discuss areas of deficiencies, and to answer
questions. The QA Manager issues the audit report within 30 calendar days of the audit.
The audit report is addressed to the area supervisor and/or manager, and copied to the
General Manager and Laboratory Director. Written audit responses are required within
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30 calendar days of the date of the audit report. The audit response from the lab areas
must follow the format of the original audit report, and is sent from the respondents to
all individuals copied on the audit report. Where a corrective action requires longer than
30 days to complete, the target date for the corrective action is stated and evidence of
corrective action is submitted to the QA department in the agreed upon time frame. The
status of the corrective actions is tracked on the QA monthly report. If there are any
findings that affect client data, the client is notified immediately in writing.

9.4.3. Data Audits

Data audits are routinely performed and documented to ensure that project records meet
project requirements as described in method SOPs, project plans, or other documented
requirements. QA data audits are performed and documented in accordance with SOP
SAC-QA-0024, "Independent QA Data Review". The data audit is used to identify any
lab errors that may have occurred. Significant issues found in the course of the audit are
brought to the attention of appropriate personnel for clarification, and overseeing
correction of final reports if necessary. QA staff are required to perform data audits on
5% (target) of report packages, or as required by individual national programs. Data
audits include spot-checking manual integrations to determine if they are appropriate and
documented according to policy S-Q-004. The client is notified immediately in writing
of any errors that affect the data. Errors found in client project reports are revised and
the revision sent to the client (also see Section 8.8.5).

9.4.4. Spot Assessments

Spot assessments, equivalent to special audits in the STL QMP, arc conducted on as
needed basis, generally as a follow up to specific issues such as client complaints,
validator concerns, corrective actions, control chart or NCM trends, proficiency testing
results, data audits, or external audit issues. Spot assessments are focused on a specific
issue. The frequency, report format, distribution, and timeframes arc tailored to address
the nature of the issue.

9.4.5. Proficiency Testing

Proficiency testing samples (PTs) are analyzed to verify the ability of the laboratory to
correctly identify and quantitate compounds in PT samples. PT samples may be
supplied internally or externally as single blind or double-blind samples. They can be
used to assess if a deficiency has been corrected, they can be used to document the
proficiency of the analyst perform the analysis, or they can be used to assess the overall
performance of an analytical method.
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PT samples are handled and tested in the same manner as environmental samples - it is
not acceptable to run multiple replicates that would not otherwise be performed, it is not
acceptable to average multiple results, and PT results cannot be shared among labs in
advance of the close of the study. PT test sample data is archived using the same
requirements as for project and raw data record retention.

9.4.5.1 External PT Samples

STL Sacramento participates in a number of PT studies, as shown in Table 9.4-1.
The primary one is in support of the NELAC program, which involves a minimum of
two PT rounds each year for NELAC field of testing for which the lab is maintaining
certification. In addition, under the 12/99 SDWA requirements, the laboratory also
analyzes annually a PT sample for each drinking water method, where more than one
method is used for a given analyte.

9.4.5.2. Internal PT Samples

Each STL facility performing chemical analyses also participates in a double-blind
performance evaluation annually. An external vendor is contracted to submit double
blind samples to the STL labs. The external contractor assesses both the level of
customer service and the accuracy of the test results objectively. The PT contractor
provides a detailed report to the Corporate QA Manager and to each of the STL
facilities.

9.5. External Audits

Clients and external regulatory authorities regularly audit STL Sacramento. STL
Sacramento personnel are available for these audits, and make every effort to provide the
auditors with the personnel, documentation and assistance they require. STL Sacramento
recommends that all audits be scheduled with the QA department so that all necessary
personnel are available on the day of the audit All deficiencies reported to the laboratory
must be responded to within the time frame specified by the auditors. It is the responsibility
of the QA Manager to coordinate the response to the audit report. The development and
implementation of the corrective actions is the responsibility of the management of the
affected areas. The Laboratory Director or Operations Manger must approve all responses
prior to submitting the final response. It is the responsibility of the QA Manager to verify
implementation of the corrective actions and inform the responsible manager of the closure
of all deficiencies from the audit.
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9.6. Management Reviews

9.6.1. Quality Reports to Management

A monthly QA report is prepared by the QA Manager and forwarded to the Laboratory
Director, the General Manager, and the Corporate QA Manager. The reports include
metrics (i.e., frequency and number of revised reports, frequency and number of client
complaints) to assess the effectiveness of the Quality System. The contents of the
monthly report include:

Audits

• Results of internal systems audits performed
• Results of external systems audits hosted
• Data audits performed, percent of total packages per month plus any issues

Revised Reports/Client Complaints

• Frequency of revised reports

• Total number of client complaints, issues, and resolution

Certification/Parameter Changes

Proficiency Testing

Score for each PT as a percentage of maximum score
• Note repeat failures and/or significant problems

Miscellaneous OA and Operational Issues

Narrative outlying improvements, regulatory compliance issues, general concerns,
and assistance required from management

Systems Audit Update

Includes any open items from the systems audit, as well as a summary of any items
closed during the month.

This information is compiled by the Corporate QA Manager together with similar
information from and about other STL laboratories, which is then presented in a report to the
STL Chief Operating Officer.
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9.6.2. Management Review of QA Systems

The Laboratory Director will conduct annual evaluations the status of the quality systems
in the laboratory to review their suitability and effectiveness, and to introduce necessary
changes or improvements. The evaluation shall consider

• The suitability of policies and procedures
• Reports from managerial and supervisory personnel

• The outcome of recent internal audits
• Corrective and preventative actions
• Assessments by external bodies
• The results of interlaboratory comparisons and proficiency tests
. Status of QA documents
. Reviews of QA related requirements in RFPs, SOWs, SAPs, and QAPPs
• Changes in the volume and type of work and the effects on QA systems
• Client feedback
• Complaints
• Quality control activities
• Resources and staff training
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TABLE 2.4-1

LQM Source Documents Requirements Matrix (cont.)

LQM

7.0 Contract Review and
Project Planning

8.0 Work Processes and
Operations

EPA QA/R-2

7 Planning

8 Implementation of Work
Processes

ANSI/ASQC

E4-1994
2.7 Planning

3.1 Planning and Scoping

3.3 Implementation of
Planned Operations

2.8 Implementation of
Work Processes

NQA-I<"

2 Quality Assurance
Program

3 Design Control

5 Instructions,
Procedures, and
Drawings

8 Identification and
Control ofltcms

9 Control of Processes

1 1 Test Control

13 Handling, Storage, and
Shipping

1 Organization

5 Instructions,
Procedures, and
Drawings

5700.60?'

1 Program

6 Design

N/A

5 Work Processes

6 Design

ANSI N 13 JO

3.1 Facility Criteria

3.4 Direct Bioassay-
Pcrformancc Criicria for
Service Laboratories

3.5 Direct Bioassay-
Rcporting Results

4. 1 Indirect Bioassay-
Responsibititics of the
Service Laboratory
Customer

4.2 Indirect Bioassay-
Analylical Methodology

4.3 Indirect Bioassay-
PcrTonnancc Criteria for
Service Laboratories

5.2 Quality Control

3.1 Facility Criicria

ANSI/ASQC

Q2-199101

6.3.3 Quality Plans

8.0 Laboratory Operations
Quality Assurance

9.0 Control of Measuring
and Test Equipment

10.0 Data Validation
15.0 Use ofStatistical

Methods
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TABLE 2.4-1
LQM Source Documents Requirements Matrix

STL LQM

1 .0 Management
Commitment and
Organization

2.0 Quality System and
Description

3.0 Document Control and
Records Management

4.0 StafTQualification,
Orientation and
Training

5.0 Procurement of
Supplies and Services

6.0 Computer Hardware
and Soft ware

EPA QA/R-2

I Management and
Organization

2 Quality System and
Description

5 Documentation and
Records

3 Personnel Qualification
and Training

4 Procurement ofltcms and
Services

6 Computer Hardware and
Software

AXSI/ASQC
E4-1994

2.1 Management and
Organization

2.2 Quality System and
Description

2.5 Documents and
Records

2.3 Personnel Training
and Qualification

2.4 Procurement ofltcms
and Services

2.6 Computer Hardware
and Software

NQA-10'

1 Organization

2 Quality Assurance
Program

6 Document Control
17 Quality Assurance

Records

4 Procurement
Document Control

7 Control of Purchased
Items and Services

3 Design Control

1 1 Test Control

STOo.ec?'

9.a. General

1 Program

A Documents and
Records

2 Personnel Training
and Qualification

7 Procurement

N/A

ANSI N 1330

1.1 Introduction

1.2 Purpose
1.3 Scope
2.1 Special Word

Usage

2.2 Specific Terms

5. 1 Quality Assurance

5.2 Quality Control

3.6 Direct Bioassay-
Rccord Retention

4.5 Indirect Bioassay
Record Retention

3.2 Personnel
Preparation

N/A

N/A

ANSI/ASQC
Q2-19910>

5.0 Management
Responsibility

5.2 Quality System

8.4 Quality
Documentation and
Records

14.0 Personnel

7.0 Quality in

13.0 Subcontracting

ISO 9000-3'4'
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TABLE 2.4-2
Cross-Reference of LQM to NELAC Requirements for Quality Manuals

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

a) A quality policy statement, including objectives and commitments, by top management

b) The organization and management structure of the laboratory, its place in any parent organization and
relevant organizational charts

c) The relationship between management, technical operations, support services and the quality system

d) Procedures to ensure that all records required under this chapter arc retained as well as procedures for
control and maintenance of documentation through a document control system which ensures that all
standard operating procedures, manuals, or documents clearly indicate the time period during which the
procedure or document was in force

e) Job descriptions of key staff and reference to the job descriptions of other staff

f) Identification of the laboratory's approved signatories; at a minimum, the title page of the Quality
Manual must have the signed concurrence, (with appropriate titles) of all responsible parties including
the QA officer, technical director, and the agent who is in charge of all laboratory activities such as the
laboratory director or laboratory manager

g) The laboratory's procedures for achieving traceability of measurements

LQM, QA POLICY, AND/OR QA SOP REFERENCE

LQM Sections I.I, 1.2,1.3

LQM Section 1.5, Figure 1.5-1

LQM Section 1.6

LQM Section 7

LQM Section 2.4

LQM Section 3. 2

LQM Sections 1.6, 4.1

Separate document (hardcopy and/or electronic) provides job
descriptions

LQM Title/Approval Page, Sections 1 .6.2, 1 .6.4, 1 .6.5

LQM Section 8.1

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, June 29,2000

TABLE 2.4-1
LQM Source Documents Requirements Matrix (Cont.)
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LQM

9.0 Quality Assessment
and Response

N/A

EPA QA/R-2

8 Implementation of Work
Processes

(Continued)

9 Assessment and
Response"'

9 Quality Improvement^

ANSI/ASQC
E4-1994

3.2 Design of Data Collection
Operations

2.9 Assessment and Response

3.4 Assessment and Response

3.5 Assessment and
Verification of Data
Usability

2.IOQualiiy Improvement

NQA-1(1)

10 Inspection

12 Control of Measuring
and Test Equipment

14 Inspection, Test, and
Operating Status

2 Quality Assurance
Program

13 Handling, Storage, and
Shipping

15 Control of Non-
conforming Items

16 Corrective Action

18 Audits

N/A

5700.6C*3'

S Inspection and
Acceptance Testing

9 Management
Assessment

10 Independent
Assessment

3 Quality Improvement

ANSI N 13.30

3.3 Direct Bioassay-
Intetprelalkm of
Measurements

3.5 Direct Bioassay-
Rcporting Results

4.4 Indirect Bioassay-
Reporting Results

6. 1 Direct Bioassay
Measurements

6.2 Indirect Bioassay
Measurements

N/N/A

ANSI/ASQC

Q2-199I0'

16.0 Nonconformity

17.0 Corrective Action

18.0 Auditing the Quality
System

N/A

Section D, "Basic Requirements."
Criterion from Section 9, "Requirements."
Technically equivalent to ISO 9001.
Quality Management and Quality Assurance Standards, ISO 9000, Part 3, "Guidelin
This document has two sections numbered "9."

s for the Application of ISO 9001 to the Development, Supply and Maintenance of Software."
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TABLE 2.4-2
Cross-Reference of LQM to NELAC Requirements for Quality Manuals (cont.)

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

p) The laboratory management arrangements for exceptionally permitting departures from documented
policies and procedures or from standard specifications

q) Procedures for dealing with complaints

r) Procedures for protecting confidentiality and proprietary rights (including national security concerns)

s) Procedures for audits and data reviews

t) Processes/procedures for establishing that personnel are adequately experienced in the duties they arc
expected to carry out and/or receive any needed training

u) Ethics policy statement developed by the laboratory and process/procedures for educating and training
personnel in their ethical and legal responsibilities including the potential punishments and penalties for
improper, unethical or illegal actions

v) Reference to procedures for reporting analytical results

LQM, QA POLICY, AND/OR QA SOP REFERENCE

LQM Section 7.4 and 9.1

LQM Section 9.2

LQM Sections 3.6, 8.9.6

LQM Section, 8.8, 9.4, 9.5
SOP S AC-QA-0024, 'Independent QA Data Review"
LQM Section 4
SOP SAC-QA-0022, "Employee Orientation and Training"

LQM Section 1.4, 4.4.2
Policy QA-008-SAC - Data Recording Requirements
QA-010-SAC - Maintaining Time Integrity
QA-01 1-SAC - Acceptable Manual Integration Practices
P-T-001 - Selection of Data Points Required for Initial Calib.
P-L-006- Ethics Policy
LQM Section 8.9
Policy QA-004-SAC - Rounding and Significant Figures

'National Environmental Laboratory Accreditation Conference Standard, Quality Systems, June 29,2000
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TABLE 2.4-2
Cross-Reference of LQM to NELAC Requirements for Quality Manuals (cont.)

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

h) A list of all lest methods under which the laboratory performs its accredited testing

i) Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the appropriate
facilities and resources before commencing such work

j) Reference to the calibration and/or verification test procedures used

k) Procedures for handling submitted samples

1) Reference to the major equipment and reference measurement standards used as well as the facilities and
services used by the laboratory in conducting tests

m) Reference to procedures for calibration, verification and maintenance of equipment

n) Reference to verification practices including inter-laboratory comparisons, proficiency testing programs,
use of reference materials and internal quality control schemes

o) Procedures to be followed for feedback and corrective action whenever testing discrepancies are
delected, or departures from documented policies and procedures occur

LQM, QA POLICY, AND/OR QA SOP REFERENCE

LQM Table 8.2-1

LQM Section 7

LQM Section 8

Tables 8.5^1 through 8.5-6

LQM Sections 8.5. 1,8.5.2. 8.5.3

Equipmcnl Hsl is Table 8.0-1

LQM Sections 5.2.4, 8.1, 8.5.4, 8.1 1 to 8. 12

Calibrations in Tables 8.1 l-l through 8.11-25

LQM Sections 8.5.4, 8.1 1 to 8.12

LQM Section 9.4.5

Table 9.4-1

LQM Section 9.1

SOP SAC-QA-0023, "Nonconformance and Corrective Action"

•National Environmental Laboratory Accreditation Conference Standard, Quality Systems, June 29, 2000
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STL Sacramento Quality Documents and Required Approval

Quality Document

Laboratory Quality Manual (LQM)

STL Sacramento Policies

STL Sacramento Standard Operating
Procedures (SOPs)

Required Approvals

Laboratory Director

Quality Assurance Manager

• Laboratory Director

• Quality Assurance Manager or

• Environmental Health and Safety Coordinator (EHS
Policies only)

Laboratory Director

Technical Specialist

• Environmental Health and Safety Coordinator

• Quality Assurance Manager

TABLE 2.4-4
STL Sacramento Quality Document Review Frequency

Document Type

Laboratory Quality Manual (LQM)

Standard Operating Procedures (SOP)*

Frequency of Review

Every Two Years

Every Two Years

Responsible Party

Quality Assurance Manager

Quality Assurance Manger &

Operations Manager

* Certain SOPs are designated for annual review due to program specific requirements, these SOPs are noted in the SOP database
maintained on-site.
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TABLE 3.4-1

STL Sacramento Records & Retention Schedule

Type of Record

General Laboratory Documents

Instrument output

Quality control data

Field sample data

Final analytical reports

Instrument logbooks

Equipment monitoring &
maintenance records

Instrument calibration records

Standard preparation logs

Standards certificates

Measurement & test equipment
logs (e.g., refrig., balances, etc.)

Method & instrument validation
records

Instrument manuals

Project management files

Quotes & proposals

LQM, policies, & SOPs

Analyst demonstrations of
proficiency

Quality assurance audits

Certifications & approvals

Employee signature list

MDL Studies

Performance testing studies

QA reports to management

Quality control charts

Good Laboratory Practices

Retention

5 yrs from project completion

5 yrs from project completion

5 yrs from project completion

5 yrs from project completion

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

Retain until superseded

5 yrs from date of archival

2 yrs from date of expiration

5 yrs from date of archiving

5 yrs from date of archival

5 yrs from last entry

5 yrs from last entry

5 yrs from date of archival

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

25 yrs from last entry

Disposition

Shred or bum

Shred or burn

Shred or bum

Shred or bum

Shred or bum

Shred or burn

Shred or burn

Shred or burn

Shred or burn

Shred or burn

Shred or bum

Trash

Shred or burn

Shred or bum

Shred or bum

Shred or bum

Shred or bum

Shred or bum

Shred or burn

Shred or bum

Shred or bum

Shred or bum

Shred or bum

Shred, burn, or
return to
sponsor.
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TABLE 3.4-1

STL Sacramento Records & Retention Schedule

Type of Record

Environment, Health and Safety
Records

Medical records

Employee exposure &
monitoring records

Workers compensation files &
first report of injury

Accident logs (OSHA Form
200)

Accident reports

Environmental permits

Environmental management,
e.g., discharge reports

Health & safety audits

Chemical Hygiene Plan

Safety Inspections

Radioactive materials records

NRC or state radioactive
materials handling inspections

TLD exposure records

EH&S training

Accounting

Administrative

Personnel records (not including
medical or disability records)

Retention

Retain while active & 30 yrs
from last entry

Retain while active & 30 yrs
from last entry

Retain while active & 30 yrs
from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5yrs from archival

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

5 yrs from last entry

See Accounting and Controls
Procedures Manual

7 years from last entry

Disposition

Shred or burn

Shred or burn

Shred or bum

Shred or bum

Shred or burn

Shred or burn

Shred or bum

Shred or bum

Shred or bum

Shred or bum

Shred or bum

Shred or burn

Shred or burn

Shred or bum
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TABLE 5.2-1
List of STL Quality-Related Items

that Require Evaluation Prior to Use

Quality-Related Item

Acetone

Dichloromethanc

Hexane

Hydrochloric acid

Methanol

Nitric acid

Hydrogen Peroxide

Sulfuric acid

Toluene

Standard Operating Procedure for Quality Testing

S-T-001

S-T-001

S-T-001

S-T-001

S-T-001

S-T-001

S-T-001

S-T-001

S-T-001
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TABLE 6-1

GALP Cross Reference To LQM

GALP Section

8.1 Laboratory
Management

8.2 Personnel

8.3 Quality
Assurance
Personnel

GALP Guidance

8. 1 . 1 ensure that personnel clearly understand the
functions they arc to perform

8. 1 .2 ensure that QAU monitors computer activities
8. 1 .3 ensure that personnel, resources, and facilities are

adequate and available as scheduled
8.1.4 receive reports of QAU inspection and audit

reports, and ensure corrective actions are promptly
taken in response to any deficiencies

8. 1.5 approve SOPs related to the computer activities,
and ensure that deviations to the SOPs are
documented

8.1.6 assure that GALP provisions are followed

8.2. 1 must have adequate education, training, and
experience to perform assigned IT functions

8.2.2 a summary of training, experience, and job
description must be maintained

8.2.3 personnel must be of sufficient number for timely
and proper operation of the computer systems

8.3.1 shall be separate and independent of IT personnel,
and shall report directly to laboratory management

8.3.2 shall have immediate access to the computer data,
SOPs( and other records

8.3.3 inspect the LIMS at intervals to ensure the integrity
of LIMS raw data, and shall present inspection
reports to management

8.3.4 determine that no deviations from approved SOPs
were made without proper authorization and
documentation

8.3.5 periodically audit raw data to ensure their integrity
8.3.6 maintain adequate records of the QAU operations

STL Document

LQM 1.6.2, 1. 6.4, and 4.0

LQM 9.4.2
S-ITQ-002;
LQM 1.6.1-1.6.4
LQM 9.2.2.1

LQM 3.3 and 9. 1.4

P-ITQ-013;
LQM 6.0
P-ITQ-013;
LQM 4.0
LQM 4.1

S-ITQ-002;
LQM 1.6.2
LQM 1.6. 3

LQM 1.6.1 and 9.4.2 and 9.4.3

LQM 9.4.2 and 9.4.3

LQM 9.1.1

9.2
9.2
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TABLE 6-1

GALP Cross Reference To LQM

GALP Section

8.4 LIMS Raw
Data

8.5 Software

8.6 Security

8.7 Hardware

8.8 Comprehensive
Testing

GALP Guidance

8.4.1 LIMS raw data and the storage media on which
they reside must be identified and documented.
The documentation shall be included in the lab's
SOPs.

8.4.2 the individual(s) responsible for entering and
recording LIMS raw data must be uniquely
identified, together with the date and time the data
were entered

8.4.3 the instrument transmitting raw data must be
uniquely identified in the record, together with the
date and time of transmission

8.4.4 procedures and practices used to verify LIMS raw
data must be documented in controlled SOPs

8.5.1 SOPs shall be established for:
a. software development
b. software testing
c. change control
d. version control
e. maintaining historical file

8.5.2 documentation shall be maintained for:
a. software description &

functional requirements
b. algorithms and formulas
c. testing and quality assurance

8.5.3 all documentation is readily available in the facility
where the software is used and SOPs are readily
available where procedures are performed

8.5.4 a historical file of software and documentation
shall be retained

Laboratory management shall ensure that security
practices are adequate to assure the integrity of data

8.7. 1 must be of adequate design and capacity, and a
documented description maintained

8.7.2 must be installed in accordance with
manufacturer's recommendations, and undergo
documented acceptance testing as described in a
laboratory SOP

8.7.3 testing, maintenance, and repair must be described
in a laboratory SOP

Management shall ensure that comprehensive testing
shall be documented at least every 24 months or more
frequently as a result of software changes.

STL Document

System map is with IS Director

QA-008-SAC

QA-008-SAC

S-ITQ-007;
LQM 8.8-8.8.3
P-ITQ-013;
S-ITQ-001;
S-ITQ-007

P-ITQ-013

P-ITQ-013 includes this
statement, but we are on a WAN
and documentation is not
duplicated at each lab
S-ITQ-001, Sect 4.14.1

LQM 6.2 [more detail can be
added to this section];
S-ITQ-005;
P-ITQ-013
LQM 6.1;
P-ITQ-013
S-ITQ-001;
P-ITQ-013;
LQM 6.1

P-ITQ-013 includes this statement

S-ITQ-001;
LQM 6.3.4
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TABLE 6-1

GALP Cross Reference To LQM

GALP Section

8.9 Records
Retention

8.10 Facilities

8.11 SOPs

GALP Guidance

Procedures must be in place for the retention of LIMS
raw data and documentation and records pertaining to
LIMS
8.10.1 the environmental conditions of the facility

housing the LIMS must be controlled to protect
against data loss

8.10.2 environmental conditions for storing LIMS raw
data and records must be adequate

8.11.1 SOPs. as described above, must be maintained and
readily available where the procedure is performed

8.11.2 SOPs must be reviewed periodically to ensure that
they are accurate

8. 1 1 .3 SOPs must be authorized and controlled, with all
changes subject to the same approvals and control

8.1 1.4 an historical file of SOPs must be maintained

STL Document

QMP;

LQM 6.2

LQM 6.2

LQM 3. 1-3.2;
SOP Index
LQM 3.3

LQM 3.3

LQM 3.5
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TABLE 7-2

STL Sacramento Certifications

Alaska Dept. of Environmental Conservation
Arizona Depl. of Health Services
State of Arkansas
California Dcpt. of Health Services
Connecticut Div. Of Public Health
Florida Dept. of Health & Rehabilitative Services
Georgia Dept. of Natural Resources, Env. Division
Hawaii Dcpt. of Health
Louisiana Dcpt. of Environmental Quality
State of Nevada Dept. of Human Resources
New Jersey Dept. of Environmental Protection
State of New York Dept. of Health
Oregon State Public Health laboratory

Pennsylvania Dcpt Of Environmental Protection
South Carolina Office of EQC Laboratories
State of Utah Dcpt. of Health
Virginia Dept. of General Services
Washington Dept. of Ecology
West Virginia dept. of Health and Human Services
West Virginia Dept. of Environmental Protection
Wisconsin Dept. of Natural Resources
US Navy Center of Civil Systems
EPA (Perchlorate)
AFCEE- Dept. of the Air Force
Dcpt. of the Amiy- US Army Corps of Engineers (MRD)
USDA Animal & Plant Health Inspection Service
USDA Animal & Plant Health Inspection Service

UST-055
AZ0616
N/A
001119CA(NELAP)
PH-0691
E87570 (NELAP)
960
N/A
1944 (NELAP)
CA-44-2003-34
Lab ID 44005 (NELAP)
Cert: 15681 (NELAP)
Lab ID:ORLAP-CA200005; 249218400
(NELAPL

Lab ID: 68-1272 (NELAP)
Lab ID 87014 Certificate#8701400)/02
QUAN1 (NELAP)
#00178
C087
9930(C)
#334
Lab 1D# 998204680
N/A
N/A
N/A
N/A
Permit #37-82605
Permit#S-46613

Original certificates and field of testing lists are maintained in the Certifications File in the QA Office.

TABLE 8.0-1
Instrument List
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Instrument Area

ESC

GCSEMI

Manufacturer

Micromass (Quattro)

QuattroLC-9319

Varian (PDA)

V 9065-01384

Hewlett-Packard (GC 70)

6890-US00000311

Hewlett-Packard (GC 71)

6890-US00006455

Hewlett-Packard (GC 66)

6890-US00001087

Hewlett-Packard (GC 67)

6890-US00006442

Hewlett-Packard (GC 68)

6890-US00006441

Hewlett-Packard (GC 69)

6890-US00006438

Varian (GC 47)

V3400-17040

Varian (GC 43)

V 3400-10221

Varian (LC 5)

V 5560-1 648

Varian (LC 7)

Prostar -000498

Waters (LCS)

Model 2695/2487/2475

Instrument
Type

LC/MS

HPLC/PDA

GC-FID/FID

GC-FID/FID

GC-ECD/ECD

GC-ECD/ECD

GC-ECD/ECD

GC-ECD/ECD

GC-ECD/ECD

GC-ECD/ECD

HPLC

HPLC

HPLC

Purchase
Date

2000

1998

1997

1997

1997

1997

1997

1997

1992

1990

1988

2000

2002

Autosampler

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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TABLE 8.0-1
Instrument List

(Continued)

Instrument Area

GCVOA

HI-RES

LO-PJES

Manufacturer

Hewlett-Packard (GC 61)

6890-US00006458

Hewlett-Packard (GC 65)

6890-US00006439

Hewlett-Packard (GC 64)

6890-US00006440

Varian (GC 20)

V 3300-1028

Fisons (7)

VG70

Fisons (5)

VG70

Fisons (8)

Ultima

Fisons (6)

VG70

Micromass (9)

Ultima

Fisons (1)

VG70

Fisons (4)

VG70

Hewlett-Packard (DXN 1 )

HP5973-US00023149

Hewlett-Packard (DXN2)

HP 5973-US00023182

Instrument
Type

GC-
ELCD/ELCD

GC-
PID/PID/FID

GC-
PID/PID/FID

GC/FID

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

Purchase
Date

1997

1997

1997

1985

1988

1989

1992

1990

1998

2001

2002

1999

1999

Autosampler

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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TABLE 8.0-1
Instrument List

(Continued)

Instrument Area

METALS

MSSEMI

MSVOA

OPREP

Manufacturer

Leeman (H02)

PS200 n-HG-8008

Perkin-Elmer (MO 1)

ELAN 6000-051950460

Perkin-Elmer (M02)

ELAN 6000-4719801

Thermo Jarrell Ash (P02)

61e-44190

Perkin-Elmer (P05)

Optima 4300DV 077N3022401

Hewlett-Packard (SV1)

HP5973-US80221476

Hewlett-Packard (SV2)

HP 5973-US80321345

Hewlett-Packard (SV3)

HP 5973-US80221400

Hewlett-Packard (HP7)

HP 5973-US800020780

Hewlett-Packard (HP2)

HP5970-2905A11646

Hewlett-Packard (HP6)

HP5970-2905A11792

Hewlett-Packard (HP4)

HP 5970-3004A12561

Hewlett-Packard (HP9)

HP5973-US102114090

Hewlett-Packard (HP10)

HP 5973-US10227041

ABC GPC Systems (NA)

1002B

Instrument
Type

Cold-Vapor
Analyzer

ICP/MS

ICP/MS

ICP

ICP

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GC/MS

GPC

Purchase
Date

1998

1994

1998

1990

2003

1998

1998

1998

1998

1989

1989

1991

2002

2002

—

Autosampler

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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TABLE 8.0-1

Instrument List

(Continued)

Instrument Area

WET

Manufacturer

OI Corp (FS4)

Flow Solution

Radiometer (ATI)

TT85-Autotitrator

Man-Tech (AT2)

PC-Titrate

Dionex (IC1)

20101-IC System 1

Dionex (IC2)

DX100-ICDX

Dionex (IC4)

DX500

01 Corp (TCI)

700-TOC #1

Dohrmann (TC2)

DC 190 -TOC #2

OICorp(TOC3)

Waters 1010

OICorp(TOC4)

Solids

Milton Roy (SP1)

21D-Spec.

Milton Roy (SP2)

21D-Spec.

Instrument
Type

Autoanalyzer

Autotitrator

Autotitrator

Ion
Chromatograph

Ion
Chromatograph

Ion
Chromatograph

TOC Analyzer

TOC Analyzer

TOC Analyzer

TOC Analyzer

Spectrometer

Spectrometer

Purchase
Date

2000

1991

2001

1986

1993

1999

1987

1992

2003

2003

1991

1992

Autosampler

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No
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Table 8.2-2 Standard Operating Procedures

Document Rev I Rev. Date iTitlc 1 Type
Pre

SAC-IP-0001

SAC-IP-0002

SAC-IP-0003

SAC-IP-0004

SAC-IP-0006

SAC-1P-0007
SAC-1P-0008

SAC-1P-0010

SAC-OP-0001

SAC-OP-0002

SAC-OP-0003

SAC-OP-0004

SAC-OP-0006

SAC-OP-0007

SAC-OP-0008

SAC-OP-0009

SAC-OP-0011

SAC-OP-0012

SAC-OP-0013
SAC-OP-0016
SAC-OP-4177

2

2

1.0

2

2

1
1.0

2

1

1

1

2

2

2

1.0

1.0

1.0

2

2.0
0
1

02/13/03

02/13/03

07/09/99

12/19/02

08/09/01

12/20/02
09/02/98

10/15/01

09/16/02

11/19/01

9/28/02

1 1/04/02

09/05/01

02/27/01

02/15/01

11/13/02

06/27/01

08/02/01

11/19/01
11/25/02
08/20/98

varation Methods
Acid Digestion of Aqueous Samples by SW846 and MCAWW 200
Series Methods
Acid Digestion of Soils, SW846 Method 3050B
Waste Extraction Test for CCR STLC (Citrate Buiftr/Ddonizcd
Water)
Toxicity Characteristic Leaching Procedure and Synthetic
Precipitation Leaching Procedure
Method for the Determination of Paniculate Matter in the
Atmosphere as TSP or PM10 (High-Volume Method)
Metals Preparation of Emissions Test Method 29
Metals Matrix Matching for Analysis of Dissolved Metals
Preparation of Metals from Particulate Matter Collected on High
Volume Air Filters Using ICP. ICP Trace, and ICPMS Analysis.
Extraction of Semivolatile Organic Compounds for Analysis by
Method 8270C and PAH-SIM by Internal Standard and Isotope
Dilution Procedures, Based on SE-846 3500 Series and 3600 Series
Extraction and Cleanup of Organic Compound from Waters and
Soils, Based on SW-846 3500 Scries and 3600 Series Methods for
Analysis by Methods 8081 A and 8082
Extraction and Cleanup of Organic Compound from Waters and
Soils, Based on SW-846 3500 Scries and 3600 Series Methods for
Analysis by Method 8310
Extraction and Cleanup of Organic Compounds from Waters and
Soils, based on SW-846 3500 Scries and 3600 Scries Methods for
Analysis by Methods 8015B, CA-LUFT, MW-TPH, and
AK102/103
Preparation and Extraction of Scmi-Volatilcs on PUF
(PolvUrcthanc Foam)« AD-2 Resin Samples for OC/MS Analysis
Method TO-4A (Modified); Extraction of Organochlorinc Pesticides
for GC/ECD Analysis {Polyurethanc Foam Samples, PUF)
Preparation of Modified Method 5 (SW-846 Method 0010/3542)
Train Components for Analysis by SW-S46 Method 8270
Method TO-10A (Modified): Extraction of Organochlorine
Pesticides for GC/ECD Analysis (Polyurcthane Foam Samples,
PUF)
Cleaning of Glassware (Organics)
Maintenance and Use of the ABC 1 002B GPC Sampler Processing
Unit
Determination of Percent Moisture
Sonicator Tuning
Despatch VRE2-35- 1 E Oven Operation

S

S

S

S

S

S
S

S

S

S

S

S

S

S

S

S

S

S

S
S
s

Current as of dale generated. Please request current list from laboratory as needed
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Table 8.2-2 Standard Operating Procedures
(Continued)

Document Rev | Rev. Date |Title 1 Type
Organic! -GC

SAC-GC-0001

SAC-GC-0003

SAC-GC-0007

1.0

3.0

3
Interim Change

07/30/01

05/23/00

08/23/01
05/23/02

Gas Chromatographic Analysis Based on Methods 8000B, 8021B,
8081A, 8082, 8151 A, and 8310 SW-846 and Compendium Methods
TO-4, TO-4A, TO-10, and TO-10A
Preparation and Analysis of Organosulfur Compounds (OS) and
Tear Gas Degradates (TGD) in Water and Soil by Gas
Chromatograph with a Mass Spectrometer (GC/MS)

Gas Chromatography Analysis of Total Petroleum Hydrocarbons

S

S

S

Organic* - HPLC

SAC-LC-0001

SAC-LC-0004

SAC-LC-0009

SAC-LC-0010

8

1

1.0

1.0

1/2/03

12/31/02

1/2/03

1/2/03

Determination of Nitroaromatics, Nitramines, and Specialty
Explosives Based on Method 8321, SW-846
Determination of Chemical Warfare Degradates in Water and
Soil by Liquid Chromatography/Electrospray/Mass
Spectrometry (LC/ESI/MS).
Determination of Nitroaromatics, Nitramines, and Specialty
Explosives Based on Method 8330, SW-846
Determination of Nitroguanidine Based on Method 8330. SW-846

S

s

s
s

Oreanics - GC/MS

SAC-MS-0005

SAC-MS-0006

SAC-MS-0007

1.0
Interim Changes

1.0

1.0
Interim Changes

07/12/01
08/15/02
11/12/02

07/18/01

04/20/01
09/13/01
08/15/02
11/11/02

GC/MS Analysis based on Method 8270C

Determination of Polycyclic Aromatic Hydrocarbons (PAH) by
GC/MS

Determination of Volatile Organics by GC/MS Based on Method
8260B and 524.2

s

s

s

Organics - Isotope Dilution

SAC-ID-0005

SAC-1D-0007

SAC-ID-0009

SAC-ID-0011

SAC-1D-0012
SAC-ID-0013

SAC-ID-0015

6

1

1.0

1
Interim Changes

1
1.0

2.0

12/15/02

12/10/02

02/15/01

04/10/98
12/05/02

09/14/98
06/15/02

10/20/00

Method 8290 - Polychlorinated Dioxins and Furans by
HRGC.HRMS
Method 1613 Rev. A- Tetra-through Octa- Chlorinated Dioxins &
Furans by Isotope Dilution HRGC/HRMS
Extraction of Method 0023A Tetra- Through Octa- Chlorinated
Dioxins and Furans by Isotope Dilution HRGC/HRMS
Extraction & Analysis of Polychtorinated Dibenzc-P-Dioxins &
Dibcnzofurans by DFLM01 .0, Including Revision DFLM01 . 1
(9/91) & Method 8280A
Responsibilities of a Spike Witness- High Resolution Dioxins
PCS Analysis bv HRGC/HRMS
Determination of Polycyclic Aromatic Hydrocarbons (PAH) by
HRGC/HRMS

s

s

s

s

s
s
s

Current as of date generated. Please request current list from laboratory as needed.

STL Sacramento LQM
Table Section
Revision No.: 1
Date Revised: February 1,2003
Page 100 of 294

Table 8.2-2 Standard Operating Procedures
(Continued)

Document I Rev I Rev. Date Title 1 Type
Inorganics - General Chemistry

SAC-OP-001S

SAC-LC-0012

SAC-WC-0002

SAC-WC-0009

SAC-WC-0010

SAC-WC-0011

SAC-WC-0012

SAC-WC-0013

SAC-WC-0014

SAC-WC-0015

SAC-WC-0016

SAC-WC-0017

SAC-WC-0020

SAC-WC-0027

SAC-WC-0028

SAC-WC-0032

SAC-WC-0033

SAC-WC-0035

SAC-WC-0036

SAC-WC-0040
SAC-WC-0041
SAC-WC-0044

SAC-WC-0047

SAC-WC-0049

SAC-WC-0050

1

1

3

0

1.0

0

0
Interim Change

1

2

1.0

0

2.0

2

2.0

1.0
Interim Changes

1.0
Interim Changes

1.0

1.0

3.0

2
1.0
3

1.0

2

1.0

12/15/02

3/19/03

1 1/6/02

09/16/98

08/24/00

05/29/96

05/30/96
10/19/98

06/16/00

10/25/02

1 1/1 1/02

02/19/99

07/06/01

11/6/02

10/11/02

07/02/99
1 1/09/00
07/09/99
07/07/00
07/09/99

06/16/00

11/06/00

10/25/02
07/09/99
10/29/02

07/22/99

10/28/02

06/28/01

HEM/SGT-HEM bv Method 1664 (Formerly Oil and Grcase/TPH)
Determination of Perchlorate by Liquid Chromatography Coupled
with Elecrrospray Mass Spectroscopy (LC/MS) Based on Method
8321
Determination of all Types of Residue in Waters, Wastes, and Solid
Samples
Determination of Am'ons by Ion Chromatography (EPA Method
300.0-Part A, SW-S46/Mctbod 9056)
Determination of Pcrchlorate by !on Chromaiography (EPA 3 14.0,
Revision I.O.November 1999)
Determination of Hexavalcnt Chromium emissions from Stationary
Sources by Ion Chromatography (method Title 40 CFR, Pan 266,
Appendix IX, Section 3.2 Modified), and Method CARB 425
Determination of Hydrogen Halidcs & Halogen Emissions from
Stationary Sources by Ion Chromatography (Method 26, 26A and
method 9057)
Preparation and Determination of Phosphorous (All Types) by
Persulfatc Digestion Followed by Manual Colorimetry (EPA
Method 365.3)
Sulfide Analysis by EPA 376.2 - Modified
Determination of Cyanides (All Types) Using Manual Distillation,
Followed by Automated Colorimclry
Total Organic Carbon in Water by Oxidation Mcthod-McthcJ 9060
Modified, EPA 415.1, SM 53 IOC
Determination of Total Organic Carbon (TOC) in Soil Samples by
Combustion Method (SW-846 Method 9060 Modified)
Determination of Hexalvalent Chromium by Manual Colorimctric
Method
Turbidity by EPA Method 1 80. 1 and Standard Methods 2 130B
(Ncphclometric Method)

Determination of Alkalinity, Conductivity and pH

Hardness, Total (MG/L as CaCOS- Method 130.2 (Titrimetric
EDTA)
Fluoride by Electrode
Preparation and Determination of TKN as N using Block Digestion
and Semi-Automated Colorimetry (EPA 35 1 .2,Rcvision 2.0, August
1993)
Determination of Nitrate, Nitrite, and Nitrate+Nitrite by Automated
Colorimetry - Cadmium Reduction Method fJEPA 353.2, SM4500-
NO3F)
Determination of Chemical Oxygen Demand
Igni lability
EPA Method 9045B pH Soils
Determination of Total Recoverable Phcnolics by Manual
Distillation Fllowed by Semi-Automated Colorimetry
Deionized Water Leaching Procedures for General Chemistry
Analyses
Preparation and Analysis of Nitrocellulose in Aqueous and
Soil/Sediment Samples bv Colorimctric Autoanalyzer

S

S

s

s

s

s

s

s
s

s

s

s

s

s

s
s

s

s

s
s
s
s

s

s

Current as of date generated. Please request current list from laboratory as needed.
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Table 8.2-2 Standard Operating Procedures
(Continued)

Document

SAC-WC-0051

SAC-WC-0052

SAC-WC-0105

Rev

0

1
2.1

Interim Changes

Rev. Date

09/19/98

11/25/02
11/18/97
1 1/06/00

Title
Basic Operation of Lachat Quikchem Automated Ion Analyzer
(Automated Colorimetry)
Glassware Cleaning for Inorganics

Ammonia as N (Lachat Autoanaly/.er)

Type

s
s
s

Inorganics - Metals

CORP-MT-0005

CORP-MT-0007

SAC-MT-0001

SAC-MT-0003

2

2
Interim Change

2

2

08/01/99

08/01/99
01/18/00

10/01/02

12/2/02

Preparation and Analysis of Mercury in Aqueous Samples by Cold
Vapor Atomic Absorption. SW846 7470A and MCAWW 245. 1
Preparation and Analysis of Mercury in Solid Samples by Cold
Vapor Atomic Absorption Spcctroscopy, SW846 7471 A and
MCAWW 245.5
Analysis of Metals by Inductively Coupled Plasma/Mass
Spectromctry
Inductively Coupled Plasma-Atomic Emission Spectroscopy,
Spectromctric Method for Trace Element Analyses, SW-846
Method 6010B and EPA Method 200.7

s

s

s

s

Safety
M-E-001
EHS-001-SAC
EHS-002-SAC
SAC-QA-0025

2
1
1
2

03/31/02
12/19/01
03/31/02
1 1/09/01

STL Corporate Safety Manual
Respiratory Protection Plan
Sacramento Addendum to Corporate Safety Manual
Glassware Handling Safely

Q
p
P
S

Oualitv Assurance Policies
LQM
M-Q-001
OA-003-SAC
QA-004-SAC
OA-005-SAC
QA-008-SAC
QA-010-SAC
QA-012-SAC
QA-013-SAC
QA-017-SAC

S-Q-004 Addendum

0
5
3
2
1
3
3
2
2

1

11/01/00
05/01/02
09/24/02
11/07/02
05/23/02
07/24/01
10/29/02
07/24/01
11/07/02

10/31/02

Laboratory Quality Manual for Sacramento
Quality Management Plan
Quality Control Program
Rounding and Significant Figures
Results and Report Revisions
Data Recording Requirements
Maintaining Time Integrity
Technical Data Review Requirements
Procedures to Address Customer Complaint
Electronic Reporting
Acceptable Manual Integration Practices - STL Sacramento Site
Specific Addendum

Q
Q
P
P
p
P
P
P
P
P

S

Program Management SOPs
SAC-PM-0001
SAC-PM-0002
SAC-PM-0003
SAC-PM-0004

1
1
1
1

11/11/02
10/17/02
12/16/02

Final Report Assembly and Third Level Data Review
Login Review and Log Release
Program Setup and Distillation
Report Production

s
s
s
s

Oualitv Assurance SOPs
SAC-QA-0001

SAC-QA-0002

SAC-QA-0003

SAC-QA-0004

SAC-QA-0005

SAC-QA-0006

6

2.0

8

3

3.0

2.0

06/04/01

01/22/01

03/06/02

11/12/02

06/27/01

08/28/02

Building Security
Procedure for the Set-Up, Maintenance and Analysis of Holding
Blanks for Volatile Refrigerators
Sample Receipt and Procedures
Maintenance & Calibration check of Fixed & Adjustable Volume
Autopipettors
Temperature Monitoring and Corrective Actions for Refrigerators
and Freezers
Method Detection Limits (MDL) and Instrument Detection Limits
(IDL)

s
s
s
s

s

s

Current as of date generated. Please reauesl current list from laboratory as needed.
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Table g.2-2 Standard Operating Procedures
(Continued)

Document
SAC-OA-0007
SAC-QA-0009
SAC-QA-0014
SAC-QA-0016

SAC-QA-0017

SAC-QA-0018
SAC-QA-0021
SAC-QA-0022
SAC-OA-0023
SAC-OA-0024
SAC-QA-0026
SAC-OA-0041

Rev
8
2
1
2

1

1
1.0
]
1
1
1

3.0

Rev. Date
9/30/02
09/20/02
10/06/02
01/31/02

12/17/02

10/29/02
01/09/01
11/09/01
06/25/01
06/08/01
05/23/02
10/24/02

Title
Bottle and Cooler Preparation
Document Archiving
Monitoring of Reagent-Grade Laboratory Water
Thermometer Calibration
Standards & Reagent Preparation & Quality Control Check
Procedures
Subsampling and Compositing of Samples
Preparation and Management of Standard Operating Procedures
Employee Orientation and Training
Nonconformance and Corrective Action System
Independent QA Data Review
Selection and Evaluation of Subcontractor Laboratories
Calibration and Calibration Check of Balances

Type
S
s
s
s
s
s
s
s
s
s
s
s

Current as of date generated. Please request current list from laboratory as needed.
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TABLE 8.2-3.1
Organic Preparation and Cleanup Methods

Parameter

Volatile Organics (VOAs)

Base Neutrals and Acids
(BNAs)

Organochlorine Pesticides

Matrix

Aqueous
Solid
Waste

Biological
Air
Aqueous

Solid

Waste

Biological
Air

Aqueous

Solid

Field of Testing

SDWA

-

-

-
-

-

CWA
-
-

-

-
-

-

RCRA/CERCLA
SW846 5030B
SW846 5035
SW846 5035
SW846 3585

-
-

SW8463510C
SW846 3520C
SW846 1311

Calif. CAM- WET
SW846 3540B
SW846 3550C
SW8461311

Calif. CAM- WET
SW846 3580A
SW846 1311

Calif. CAM- WET
SW8463550B

SW8463510C
SW846 3520C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3640A
SW8461311

Calif. CAM- WET
SW846 3540B
SW846 3550C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3640A
SW8461311

Calif. CAM- WET

CAA

-

-

EPA 23
SW 846 3542

-
EPA 23
TO-13

SW846 3542
IP-7
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TABLE 8.2-3.1
Organic Preparation and Cleanup Methods

(Continued)

Parameter

Organochlorine Pesticides
(continued)

PCBs

Matrix

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Field of Testinc

SDWA

"

CWA RCRA/CERCLA

SW846 3540B
SW846 3550C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3580A
SW8461311

Calif. CAM-WET
SW846 3550C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3640A

SW8463510C
SW846 3520C
SW8463600C
SW846 3620B
SW846 3630C
SW846 3640A
SW8461311

Calif. CAM-WET
SW846 3540B
SW846 3550C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3640A
SW8461311

Calif. CAM-WET
SW846 3540B
SW846 3550C
SW8463600C
SW846 3620B
SW846 3630C
SW846 3580A
SW8461311

Calif. CAM-WET
SW846 3550C
SW846 3600C
SW846 3620B
SW846 3630C
SW846 3640A

CAA

TO-4
TO-10
IP-8

EPA 23
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TABLE 8.2-3.1
Organic Preparation and Cleanup Methods

(Continued)

Parameter

PCBs (continued)

Petroleum Hydrocarbons

Nitroaromatics and
NuToamines

Polynuclear Aromatic
Hydrocarbons

Matrix

Air

Aqueous

Solid

Waste

Biological
Air
Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid

Waste

Field of Testing
SDWA

-

-

-
-

-

CWA

-

-

RCRA/CERCLA

SW846 5030B
SW8463510C
SW846 3520C

GRO/DRO
SW846 5035

SW846 3540B
SW846 3550C

GRO/DRO1

SW846 3580A
GRO/DRO1

-

SW846 3535
SW846 8330
SW846 8095

SAC-LC-0001
SAC-LC-0009
SW846 8330
SW846 8095

SAC-LC-0001
SAC-LC-0009

-

-
SW8463510C
SW846 3520C
SW846 1311
SAC-ID-0015
SAC-MS-0006
SW846 3540C
SW846 3550B
SW8461311
SAC-ID-0015
SAC-MS-0006
SW846 1311
SAC-ID-0015

CAA
EPA 23
TO-4

TO-10
EPA 1668

SW846 3640A

SW846 3640A

SW846 3640A

-
SAC-LC-0001

SAC-LC-0001

-

SAC-LC-0001
CARS 429

SAC-ID-0015

-

1 GRO/DRO represents the broad category of methods used to analyze samples for Gasoline Range Organics and
Diesel Range Organics. For STL Sacramento, these methods include California LUFT, Washington TPH, and
Alaska TPH methods, which are specifically included by reference.
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TABLE 8.2-3.1
Organic Preparation and Cleanup Methods

(Continued)

Parameter

Polynuclear Aromatic
Hydrocarbons (continued)

Chemical Warfare
Degradates

Thiodiglycol

Organosulfur Degradates

Polychlorinated Biphcnyl
Congeners

Matrix

Biological

Air

Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid
Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing
SDWA

-

-

-

-

-

-
-

-

-
-
-

"

"

"

CWA

-

-

-
-

-

-

-
-
-

-
-
-
-

EPA 1668 A

RCRA/CERCLA

SW846 3550B
SAC-ID-0015

SW8463510C
SAC-LC-0004
SW846 8330

SW846 3550B
SAC-LC-0004

-
-

SW846 8330
SAC-LC-0004
SW846 8330

SAC-LC-0004

-
-

SW8463510C
SAC-MS-0003
SAC-MS-003

-
-

SW8463510C
EPA 1668A

SAC-ID-0013
SW846 3540C
EPA 1668A

SAC-ID-0013
SW846 3580
EPA 1668 A

SAC-ID-0013
SW846 3540C
EPA 1668A

SAC-ID-0013

CAA

-

CARB 429
IP-7

TO-13

-

-
-

-
-

SAC-LC-0004

-

-
-
-
-

SW846 0023A
EPA 1668A

SAC-ID-0013
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TABLE 8.2-3.1
Organic Preparation and Cleanup Methods

(Continued)

Parameter

Polychlorinated Dibcnzo-p-
dioxins and Polychlorinated
Dibenzofurans

Matrix

Aqueous

Solid

Waste

Biological

Air

Field of Testing
SDWA

EPA 1613B
"NCASI551

-

CWA

EPA 1613B
NCASI 551

EPA 1613B
NCASI 551

-

RCRA/CERCLA
SW846 8290

SW846 8280A
DFLM01.1

SW8461311
Calif. CAM WET

SW846 8290
SW846 8280A

DFLM01.1
SW8461311

Calif. CAM WET
SW846 8290

SW846 8280A
DFLM01.1

SW846 1311
Calif. CAM WET

SW846 8290
SW846 8280A

CAA

SW846 0023A
EPA 23

-

TO-9
SW846 0023A

EPA 23

STL Sacramento LQM
Tables Section
Revision No.: 1
Date Revised: February 1,2003
Page 108 of 294

TABLE 8.2-3.2
Organic Analysis Methods

Parameter

Volatile Organics (VOAs)

Base Neutrals and Acids
(BNAs)

Organochlorine Pesticides

Matrix

Aqueous

Solid

Waste

Biological
Air
Aqueous

Solid
Waste
Biological
Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA
-

-

•

-
-

-

-
-
-

"

CWA

-

-

-
-

-

-

'

"

RCRA/CERCLA
SW846 8260B
SW8468021B
SW846 8260B
SW8468021B
SW846 8260B
SW846 8021B

-
-

SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C

SW8468081A
HRGC/HRMS
SAC-ID-0014
SW8468081A
HRGC/HRMS
SAC-ID-0014
SW846 8081 A
HRGC/HRMS
SAC-ID-0014
SW846 8081A
HRGC/HRMS
SAC-ID-0014

CAA

-

-

-
El 600-8
TO-13
EPA 23

.
-

TO-13
EPA 23

IP-7
TO-4
TO-10

TO-4
TO-10
IP-8



STL Sacramento LQM
Tables Section
Revision No.: 1
Date Revised: February 1,2003
Page 109 of 294

TABLE 8.2-3.2
Organic Analysis Methods

(Continued)

Parameter

PCBs

Petroleum Hydrocarbons

Matrix

Aqueous

Solid
Waste
Biological
Air

Aqueous

Solid

Waste

Biological
Air

Field of Testing

SDWA

-

.
-
-

-

-

-

CWA

-

-
-
-

•

-

-

RCRA/CERCLA

SW846 8082

SW846 8082
SW846 8082

-

SW846 801 SB
Calif. LUFT
GRO/DRO2

AK-101
AK-102
AK-103

NWTPH-G
NWTPH-D

SW8468015B
Calif. LUFT
GRO/DRO2

AK-101
AK-102
AK-103

NWTPH-G
NWTPH-D

SW8468015B
Calif. LUFT
GRO/DRO2

AK-101
AK-102
AK-103

NWTPH-G
NWTPH-D

-

-

CAA

TO-4
TO-10

-
.
-

TO-4
TO-10

2 GRO/DRO represents the broad category of methods used to analyze samples for Gasoline Range Organics and
Diesel Range Organics. For STL Sacramento, these methods include California LUFT, Washington TPH, and
Alaska TPH methods, which arc specifically included by reference.
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TABLE 8.2-3.2
Organic Analysis Methods

(Continued)

Parameter

Nitroaromatics and
Nitroamines

Polynuclear Aromatic
Hydrocarbons

Chemical Warfare
Degradates

Matrix

Aqueous

Solid

Waste
Biological
Air

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste
Biological
Air

Field of Testing

SDWA

-
-

-

"

-

-

-

-

CWA

-
-

-

"

"

-

-

.

RCRA/CERCLA
SW846 8330
SW8468321

SAC-LC-0001
SAC-LC-0009
SAC-LC-0010
SW846 8330
SW8468321

SAC-LC-0001
SAC-LC-0009
SAC-LC-0010

-

-

SW8468310
CARS 429

SAC-ID-0015

SW846 8310
CARS 429

SAC-ID-0015
SW8468310
CARB 429

SAC-ID-0015
CARB 429

SAC-ID-0015

SW846 8270C
(SIM)

SW846 8321
SAC-LC-0004
SW846 8321

SAC-LC-0004
-
-

CAA

-

SW846 8330
SW846 8321
CARB 429

SAC-ID-0015
SW846 8270C

(SIM)

SAC-ID-0015
SW846 8270C

(SIM)
SAC-ID-0015
SW846 8270C

(SIM)
SAC-ID-0015
SW846 8270C

(SIM)
CARB 429

TO-13
IP-7

SAC-ID-0015
SW846 8270C

(SIM)

-
-

-
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TABLE 8.2-3.2
Organic Analysis Methods

(Continued)

Parameter

Thiodiglycol

Organosulfur Degradates

Polychlorinated Biphenyl
Congeners

Polychlorinated Dibenzo-p-
dioxins and Polychlorinated
Dibenzoiurans

Matrix

Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

.

-

-

-
-

-

-

-

-

EPA1613B
NCASI 551

-

-

CWA

-

-

-
-
-

-

-

-
-

EPA 1668 A
SAC-ID-0013

-

-

-

-

EPA 1613B
NCASI 551

EPA 1613B
NCASI 551

-

-

RCRA/CERCLA

SW8468321
SAC-LC-0004
SW846 8321

SAC-LC-0004
-
-

SW846 8270C
SAC-MS-0003
SW846 8270C
SAC-MS-0003

-
.
-

EPA 1668A
SAC-ID-0013
EPA 1668 A

SAC-ID-0013
EPA 1668A

SAC-ID-0013
EPA 1668A

SAC-ID-0013

SW846 8290
SW846 8280A

DFLM01.1
SW846 8290

SW846 8280A
DFLM01.1

SW846 8290
SW846 8280A

DFLM01.1
SW846 8290

SW846 8280A
-

CAA

-

-

-

-

-

-
.
-

-

EPA 1668A
SAC-ID-0013
SW846 0023A

EPA 23

"

-

TO-9, M-23
SW846 0023A

TABLE 8.2-3.3
Metals Preparation Methods

STL Sacramento LQM
Tables Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 112 of 294

Parameter

ICP & ICP/MS Metals

Mercury

Matrix

Aqueous

Solid

Waste

Biological
Air

Aqueous

Solid

Waste

Biological
Air

Field of Testing

SDWA

-
-

EPA 245.1

-

-

CWA

-

•

EPA 245.1

-

-

RCRA/CERCLA
SW846 3005A
SW846 3010A
SW8461311

SW8461312(W)
Calif. CAM WET

SW846 3050B
SW846 1311

SW8461312(W)
Calif. CAM WET

SW846 3050B
SW8461311

SW8461312(W)
Calif. CAM WET

SW846 3050B
-

SW846 7470A
SW8461311

SW8461312(W)
Calif. CAM WET

SW8467471A
SW846 1311

SW8461312(W)
Calif. CAM WET

SW8467471A
SW8461311

SW8461312(W)
Calif. CAM WET

SW846 7471 A
•

CAA
SW846 0060

EPA 29

-
SW846 0060

EPA 29
SW846 0060

SW846 0060
EPA 29
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TABLE 8.2-3.4
Metals Analysis Methods

Parameter

Aluminum

Antimony

Arsenic

Barium

Matrix

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

-

-

-

-

-

CWA

-

-

-

-

-

EPA 200.8
EPA 200.7

•

-

-

EPA 200.8
EPA 200.7

-

-

-

EPA 200.8
EPA 200.7

-

-

RCRA/CERCLA
SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW846 601 OB
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW8466020

SW846 601 OB
SW846 6020

-

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

CAA
SW8466010B
SW846 6020

-

-

-

SW846 6010B
SW846 6020

SW846 601 OB
SW846 6020

-

-

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

-

-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

-

SW8466010B
SW846 6020

STL Sacramento LQM
Tables Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 114 of 294

TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Beryllium

Bismuth

Boron

Cadmium

Matrix

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

•

-

CWA

EPA 200.8
EPA 200.7

-

-

-

-

EPA 200.8
SAC-MT-0001

-

-
-
-

EPA 200.8
EPA 200.7

-

EPA 200.8
EPA 200.7

-

"

RCRA/CERCLA
SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
-
-
-

SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

~

CAA

SW8466010B
SW846 6020

-

-

-

SW846 6010B
SW846 6020

-

-

.
-
-

SW8466010B
SW846 6020

SAC-MT-0001

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

-

-

-

SW8466010B
SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Calcium

Cerium

Cesium

Chromium

Matrix

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

"

'

-

-

-

-

-

-

-

-

-

-

-

CWA

"

-

-

-

-

-

-

-

-

-
EPA 200.8
EPA 200.7

-

-

-

-

RCRA/CERCLA

SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

CAA

SW8466010B
SW846 6020

"

"

SW8466010B
SW846 6020
SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
SW846 6010B
SW846 6020

-

-

-

SW8466010B
SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Cobalt

Copper

Dysprosium

Erbium

Matrix

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

•

-

-

-

-

-

-

-

-

-

-

-

-

CWA

EPA 200.8
EPA 200.7

-

-

EPA 200.8
EPA 200.7

-

-

-

-

-

-

-

-

-

RCRA/CERCLA

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

SW846 6020
SAC-MT-0001
SW 846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW8466020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

CAA

SW8466010B
SW846 6020

-

-

-

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

-

-

-

SW8466010B
SW846 6020
SW846 6020

-

-

-

SW846 6020
SW846 6020

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Europium

Gallium

Gadolinium

Germanium

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

'

-

-

-

-

CWA

-

-

-

-

-

-

-

•

-

-

-

-

-

-

-

-

-

-

RCRA/CERCLA

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW8466020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6060

SAC-MT-0001
SW846 6020

SAC-MT-0001
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SAC-MT-0001

CAA
SW846 6020

-

-

-

SW8466020
SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

'

SW846 6020
SW846 6020

-

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Hafnium

Hardness

Holmium

Iron

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid
Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

.
-
-

-

-

-

-

-
"

"

"

*

CWA | RCRA/CERCLA

-

-

-

SM18 2340 C
EPA 130.2

-
-

-

-

-

-

-
EPA 200.8
EPA 200.7

'

-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

-

-
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001

-

CAA
SW846 6020

-

-

-

SW846 6020

-

-
-
-
-

SW846 6020

-

-

-

SW846 6020
SW8466010B
SW846 6020

"

SW8466010B
SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Indium

Lanthanum

Lead

Lithium

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

.

-

-

-

-

"

-

CWA

-

-

-

-

-

-

-

-

-

-
EPA 200.8
EPA 200.7

-

-

-

-

-

RCRA/CERCLA

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW84660IOB
SW846 6020

SW8466010B
SW846 6020

-

SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001

CAA
SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

-

SW8466020
SW8466010B
SW846 6020

-

-

•

SW8466010B
SW846 6020
SW846 6020

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Lutetium

Magnesium

Manganese

Mercury

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid
Waste
Biological
Air

Field of Testing

SDWA

-

-

-

-

"

-

-

-

-

-

EPA 245.1

.
-
-

CWA

-

-

-

-

-

-

EPA 200.8
EPA 245.1

-

RCRA/CERCLA

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001

-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

SW846 7470A
SW846 6020

SW846 7471 A
SW8467471A
SW8467471A

CAA

SW846 6020

-

-

-

SW846 6020
SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW846 601 OB
SW846 6020

-

SW846 6010B
SW846 6020

SW846 7470A
SW846 6020

-
-

SW846 7471A
SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Molybdenum

Nickel

Neodymium

Niobium

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

-

-

CWA
EPA 200.8
EPA 200.7

-

-

-

-
EPA 200.8
EPA 200.7

-

-

-

-

-

-

-

-

-

RCRA/CERCLA

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

SW846 6010B
SW846 6020

SW846 6010B
SW846 6020

SW846 601 OB
SW846 6020

SW846 6010B
SW846 6020

SW846 601 OB
SW846 6020

SW8466010B
SW846 6020

-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

-

CAA
SW846 6020

-

-

-

SW846 6020
SW846 601 OB
SW846 6020

-

-

SW846 6010B
SW846 6020
SW846 6020

-

-

-

SW8466020
SW846 6020

-

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Phosphorus

Palladium

Potassium

Platinum

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

"

"

-

-

-
"

-

-

-

-

CWA

-

"

-

-

-

-

"

'

-

-

-

RCRA/CERCLA

SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 601 OB
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001

-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-000!
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

-

CAA
SW8466010B
SW846 6020

SW8466010B
SW846 6020
SW846 6020
SW846 6020

•

-

-

SW846 6020
SW8466010B
SW846 6020

SW8466010B
SW846 6020
SW846 6020

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Praseodymium

Rhenium

Rhodium

Rubidium

Ruthenium

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste
Biological
Air

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

•

-

-

-

-

-

-

-
-
-
-

-

-

-

-

-

-

-

-

-

-

CWA
-

-

-

-

-

-

-

-

-

-
-
-
-
-
-

-

-

-

-

-

-

-

-

-

-

RCRA/CERCLA
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6020

SW846 6020
SW846 6020

SW846 6020

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

-

CAA
SW846 6020

SW846 6020
SW846 6020

-

-

SW846 6020
SW846 6020

-
SW846 6020

SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Samarium

Scandium

Selenium

Silicon

Silver

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

•

-

-

-

-

-

-

-

-

-

-

-

-

CWA

-

-

-

-

-

-

-

-
EPA 200.8
EPA 200.7

-

-

-

-

-
-
-
-
-

EPA 200.8
EPA 200.7

-

•

RCRA/CERCLA

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6010B
SW8466010B
SW8466010B

-
SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

CAA
SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
SW8466010B
SW846 6020

-

-

SW8466010B
SW846 6020

-

-

SW8466010B
SW846 6020

-

-

SW8466010B
SW846 6020



STL Sacramento LQM
Tables Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 125 of 294

TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Sodium

Strontium

Sulfur

Tantalum

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

"

"

-
"

-

-
-

-

-

-

-

CWA

"

EPA 200.7
EPA 200.8

-

-
-
-

-

-

-

-

-

-

RCRA/CERCLA

SW8466010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW846 601 OB
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
-

SW8466010B
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW846 601 OB
SW846 6020

SAC-MT-0001
-

SW8466010B
SW8466010B
SW84660IOB
SW8466010B

-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

CAA

SW846 6020

'

SW846 6020
SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B

-

SW846 6010B

SW846 6020

-

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Tellurium

Terbium

Thallium

Tin

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

•

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

CWA

-

-

-

-

-

EPA 200.8
EPA 200.7

-

•

-

-

-

-

RCRA/CERCLA
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW846 6010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

-

CAA

SW846 6020

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
SW846 601 OB
SW846 6020

-

-

-

SW8466010B
SW846 6020
SW846 6020

-

•

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Thorium

Thulium

Titanium

Tungsten

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

-
"

"

"

-

-

-

-

-

CWA

-

-

-

•

-

-

-

-

-
"

"

-

-

-

-

RCRA/CERCLA I CAA

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 601 OB
SW846 6020

SAC-MT-0001
SW846 6010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
SW8466010B
SW846 6020

SAC-MT-0001
-

SW846 6020
SAC-MT-0001
SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
SW846 6020

"

"

SW846 6020
SW846 6020

-

-

SW846 6020
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TABLE 8.2-3.4

Metals Analysis Methods
(Continued)

Parameter

Uranium

Vanadium

Ytterbium

Yttrium

Matrix

Aqueous

Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air
Aqueous
Solid

Waste

Biological

Air
Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

"

•

-

-

-

-
.

-

-

-

-

-

-

-

-

CWA

-

-

-

-
EPA 200.7
EPA 200.8

-

-

-

.

-

-

-

-

-

-

-

-

RCRA/CERCLA

SW846 6020
SAC-MT-000
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW8466010B
SW846 6020

SW846 601 OB
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020

SW846 6020
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

SW846 6020
SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001

CAA
SW846 6020

-

-

-

SW846 6020
SW846 6020

-

-

SW846 6020
SW846 6020

-

SW846 6020
SW846 6020

-

-

-

SW846 6020
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TABLE 8.2-3.4
Metals Analysis Methods

(Continued)

Parameter

Zinc

Zirconium

Matrix

Aqueous

Solid

Waste

Biological

Air

Aqueous

Solid

Waste

Biological

Air

Field of Testing

SDWA

-

-

-

-

-

-

-

-

-

-

CWA

EPA 200.8
EPA 200.7

-

-

-

-

-

-

-

-

RCRA/CERCLA
SW8466010B
SW846 6020

SW846 6010B
SW846 6020

SW846 6010B
SW846 6020

SW8466010B
SW846 6020

SW8466010B
SW846 6020
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
SW846 6020

SAC-MT-0001
-

CAA
SW8466010B
SW846 6020

-

-

-

SW8466010B
SW846 6020
SW846 6020

-

-

-

SW8466020

TABLE 8.2-3.5
Wet Chemistry Methods
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Parameter
Alkalinity
Carbonate, Bicarbonate, Total

Ammonia

Bromide

Carbon, Total Inorganic

Carbon, Total Organic

Chloride

Matrix
Aqueous

Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid
Waste
Biological
Air

Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid
Waste
Biological
Air

Aqueous

Solid
Waste
Biological
Air

SDWA

-

-
-
-
-

-
-
-
-

-
.
-

"

-

-
-

-

-
-
-

"

-
-

Field
CWA

EPA 310.1
SM 2320B

.

.
-
-

EPA 350.1
EPA 350.1

-
-

EPA 300.0

EPA 300.0
-
-

"

EPA 415.1
.
-

-

EPA 415.1
SM5310C_

-
-
-

EPA 300.0

EPA 300.0
-
-

of Testing
RCRA/CERCLA

-

-
-
-
-
-
-
-

SW846 9056
-

"

-

SW846 9060
-
-

SW846 9060

SW846 9060
-
-
-

SW846 9056

-

-

CAA

_

-
.
-
-

CARB 421
EPA26A

SW846 9057
.
-

CARB 421
EPA 26A/26
SW846 9057

-
-
-
-

-

-
-

CARB 421
EPA 26A

SW846 9057
-
-
-

CARB 421
EPA 26A/26
SW846 9057
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TABLE 8.2-3.5
Wet Chemistry Methods

(Continued)

Parameter
Chromium, Hexavalent

Corrosivity

Conductivity

Cyanide. Free

Cyanide, Total

Demand, Chemical Oxygen

Matrix
Aqueous

Solid
Waste
Biological
Air

Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air

SDWA

"

-
_

.

-

.

.

_
_

_
_

.
_
_

EPA 335.4_

_

_

_

._

Field
CWA

SMI 8 3500-D

_

•

.
_
_

EPA 120.1
.
_
_
_

SM 4500CNE
SM 4500CN E

_

EPA 335.4
EPA 335.4

.

.
_

EPA 4 10.4
.
-
_
_

of Testing
RCRA/CERCLA

SW846 7196A

SW846 7196A
SW8467196A_

•

SW846 9040B
SW846 9040B

SW846 9050A_
_

_

SW846 901 2A
SW846 9012A

SW8469012A
SW846 9012A_

_
_

.

_
_

CAA

CARB 425

.

.

CARB 425
SW846 0061

EPA 306_

.

.

.
_

_

.
_
_
_

.

.

CARB 426

_
_

CARB 426_

.

.
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TABLE 8.2-3.5
Wet Chemistry Methods

(Continued)

Parameter
Fluoride

Hardness

N-Hexane Extractable
Materials

Ignitability

Moisture

Nitrate

Matrix

Aqueous

Solid

Waste
Biological
Air

Aqueous

Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid
Waste
Biological
Air

SDWA

"

-

-
-
"

-
-
-

-
-
-
.
.
.
.
-
-
.
.
-
-
-
-
-
.
.
-

Field
CWA

EPA 300.0

EPA 300.0
EPA 340.2

-
"

EPA 130.2
SM 2340C

-

EPA 1664A
EPA 1664A

-

-
-

-
-

-

EPA 300.0
EPA 353.2
EPA 300.0

-

of Testing
RCRA/CERCLA

SW846 9056

EPA 300.0

-
-

-
-
-
-

EPA 1664A
EPA 1664 A

-
-
-

SW846 1020A
SW846 1020A
SW846 1020A

-
-

ASTM 22 16

-
-

SW846 9056

-
-
-
-

CAA

CARB 421

-

-
-

CARB 421
EPA 26A

SW846 9057

-

-
-
-
-

-
-
-

-
.
-
-

-
-
-
-

CARB 421

-
-
-

CARB 421
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TABLE 8.2-3.5
Wet Chemistry Methods

(Continued)

Parameter

Nitrate-Nitrite

Nitrite

Nitrocellulose

Nitrogen. Total Kjeldahl

Orthophosphate

Phosphorus. Total

Matrix

Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid
Waste
Biological
Air

Aqueous

Solid

Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous

Solid

Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air

SDWA
.
-
-
-

-

-
-
-

-

-

-

-
-
-
-
-
.
-
-

-

-

-
-
-
.
-
_

-

-

Field
CWA

EPA 353.2
EPA 353.2

-

-
EPA 300.0
EPA 353.2
EPA 300.0

-
-

EPA 353.2
SAC-WC-0050

EPA 353.2
SAC-WC-0050

-
-
-

EPA 351.2
EPA 351.2

-

EPA 300.0
EPA 365.3
EPA 300.0
EPA 365.3

-
-
-

EPA 365.3
EPA 365.3

-
.

-

of Testing
RCRA/CERCLA

.
-
-
-

SW846 9056

-
-
-

-

EPA 353.2
SAC-WC-0050

EPA 353.2
SAC-WC-0050

-
-
-
-
-
.

-
SW846 9056

-

-
.
-
.
-
_

-

-

CAA_

-
-
-

CARB 421

.

.
-

CARB 421

-

-

-

-
-
-

-
-

-

-

.

-

-
-
-
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TABLE 8.2-3.5
Wet Chemistry Methods

(Continued)

Parameter

Particulates in Air

Perchlorate

pH

Phcnolics

Solids, Total

Solids, Total Dissolved

Matrix

Aqueous

Solid
Waste
Biological
Air

Aqueous

Solid

Waste

Biological
Air
Aqueous

Solid
Waste

Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air

SDWA

-

.
-
-

EPA 3 14.1
SAC-LC-0012

-

-

-

-

-

-
-

-
-

-
.
-

-
.
.

-

Field
CWA

.
-
-

EPA 314.1
SAC-LC-0012

EPA 314.1
SAC-LC-0012_

EPA 150.1

.

-

-
-

EPA 420.4
EPA 420.4

-
-
-

EPA 160.3
.
-
-
.

EPA 160.1
._
_

^

of Testing
RCRA/CERCLA

SW846 9095
SW846 9095

EPA 314.1
SAC-LC-0012

EPA 314.1
SAC-LC-0012

.

SW8469041A
SW846 9040

SW846 9045C
SW8469041A
SW846 904SC

-
-

SW846 9066
SW846 9066

-

.

.

.

-

CAA
EPA 5

-
-
-

EPA 5
EPAPM-10

201
202
17

.

-

-

-

.

-
-
-

-
-
-
-
-
.

-
-
_

-
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TABLE 8.2-3.S
Wet Chemistry Methods

(Continued)

Parameter

Solids, Total Suspended

Settleable Solids

Sulfate

Sulfide

Turbidity

Matrix

Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste
Biological
Air
Aqueous
Solid
Waste

Biological
Air
Aqueous
Solid
Waste
Biological
Air

SDWA

.

-

-
-
.
-

-
-

-
-

-
-
-
-
-
-

-

Field
CWA

EPA 160.2

-
.
-

EPA 160.5
-
-

EPA 300.0
EPA 300.0

.
-
-

EPA 376.2
-
-
-
-

EPA 180.1
-
-
-

of Testing
RCRA/CERCLA

.
-
.
-
-
-
-

-

SW846 9056

-
-
.
.

-
-
-
.
-

-

CAA
.
-
-
-

-
-
-

-
-
-
-
-
-
-
-
-
-
-

-

-
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TABLE 8.2-4.1

GC Volatile CA LUFT Method, BTEX by 8021B, and VPH by 8015B
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Benzene
Ethylbcnzcne
Toluene
m-Xylene & p-Xylene
c-Xylcnc
Methyl ten-butyl ether
Volatile Petroleum
Hydrocarbons

CAS

No.

71-43-2
100-41-4
108-88-3

136777-61-2
95-47-6

1634-04-4

Q852

Water

Date
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02

2/1/02

MDL
0.101 ug/L
0.094 ug/L
0.106 ug/L
0.188 ug/L
0.092 ug/L
0.2 11 ug/L

10 ug/L

RL
1.0 ug/L
1.0 ug/L

1.0 ug/L
2.0 ug/L
1.0 ug/L

5.0 ug/L

50 ug/L

Soil

Date
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02

3/1/02

MDL
0.041 ug/kg
0.036 ug/kg
0.041 ug/kg
0.069 ug/kg
0.034 ug/kg
0.063 ug/kg

25 ug/kg

RL
1.0 ug/kg
1.0 ug/kg
1.0 ug/kg
2.0 ug/kg
1.0 ug/kg
5.0 ug/kg

1000 ug/kg

TABLE 8.2-4.2

GC Semi-Volatile Method 8015B (Modified)
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Diesel Range Organics
Jet Fuel JP-8
Motor Oil Range Organics
Stoddard Solvent

CAS

No.
Q797
Q2031
Q1202

8052-41-3

Water

Date
1/1/99
8/1/00
1/1/99
6/1/02

MDL
14 ug/L

25 ug/L
125 ug/L
25 ug/L

RL
50 ug/L
50 ug/L

250 ug/L
50 ug/L

Soil

Date
5/1/99
8/1/00
5/1/99
6/1/02

MDL
0.57 mg/kg
0.5 mg/kg
2.5 mg/kg
0.50 mg/kg

RL
1 .0 mg/kg
1.0 mg/kg
5.0 mg/kg
1.0 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4 J

Method 8081A
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aldrin
alpha-BHC
beta-BHC
dclta-BHC
gamma-BHC (Lindanc)
alpha-Chlordanc
gamma-Chlordane
Chlordanc(tcchrjical)
p-Chlorobenzilate
4,4'-DDD
2,4'-DDD
4,4'-DDE
2,4'-DDE
4,4'-DDT
2,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan U
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Hcptachlor
Heptachlor epoxide
Isodrin
Methoxychlor
Mircx
Toxaphcnc

CAS

No.
309-00-2
319-84-6
319-85-7
319-86-8
58-89-9

5103-71-9
5103-74-2
57-74-9

510-15-6
72-54-8
53-19-0
72-55-9

3424-82-6
50-29-3

789-02-6
2303-16-4
60-57-1
959-98-8

33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3
465-73-6
72-43-5

2385-85-5
8001-35-2

Water

Date
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/99
5/1/98
5/1/99
5/1/98
5/1/99
5/1/98
10/1/02
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
2/1/98
5/1/98

MDL
0.006 ug/L
0.008 ug/L
0.004 ug/L
0.006 ug/L
0.01 ug/L

0.007 ug/L
0.008 ug/L
2.5 ug/L

0.5 ug/L
0.005 ug/L
0.05 ug/L

0.015 ug/L
0.05 ug/L

0.02 ug/L
0.05 ug/L

0.5 ug/L
0.0014 ug/L
0.010 ug/L
0.02 ug/L

0.033 ug/L
0.02 ug/L

0.029 ug/L
0.024 ug/L
0.007 ug/L
0.008 ug/L
0.5 ug/L

0.04 ug/L
0.05 ug/L

1. 4 ug/L

RL
0.05 ug/L

0.05 ug/L
0.05 ug/L

0.05 ug/L
0.05 ug/L

0.05 ug/L
0.05 ug/L

5.0 ug/L
1.0 ug/L

0.10 ug/L
0.10 ug/L

0.10 ug/L
O.lOug/L
0.10 ug/L
O.lOug/L
1.0 ug/L

O.lOug/L
0.05 ug/L
O.lOug/L
0.10 ug/L
O.lOug/L
0.10 ug/L

0.10 ug/L
0.05 ug/L

0.05 ug/L
1.0 ug/L

2.0 ug/L
0.1 ug/L
2.0 ug/L

Soil

Date
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/99
5/1/98
5/1/99
5/1/98
5/1/99
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98

MDL
0.36 ug/kg
0.39 ug/kg
0.38 ug/kg
0.44 ug/kg
0.35 ug/kg
0.31 ug/kg
0.32 ug/kg
8.5 ug/kg
17.5 ug/kg
0.71 ug/kg
1.7 ug/kg

0.63 ug/kg
1.7 ug/kg

0.31 ug/kg
1.7 ug/kg

17.5 ug/kg
0.51 ug/kg
0.38 ug/kg
0.72 ug/kg
0.82 ug/kg
0.49 ug/kg
1.16 ug/kg
0.79 ug/kg
0.38 ug/kg
0.25 ug/kg
17.5 ug/kg
2.6 ug/kg
0.85 ug/kg
56 ug/kg

RL
1 .7 ug/kg
1.7 ug/kg
1.7 ug/kg
1.7 ug/kg
1.7 ug/kg
1.7 ug/kg
1.7 ug/kg
17 ug/kg
35 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
35 ug/kg
3.4 ug/kg
1.7 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
3.4 ug/kg
1.7 ug/kg
1.7 ug/kg
35 ug/kg
17 ug/kg
1.7 ug/kg
67 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.4

Method 8082
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

CAS
No.

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Water

Date
1/1/02
2/1/02
1/1/02
2/1/02
11/1/00
1/1/02
1/1/02

MDL
0.27 ug/L
0.12 ug/L
0.1 3 ug/L
0.20 ug/L
0.07 ug/L
0.32 ug/L
0.25 ug/L

RL
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L

Soil

Date
1/1/02
2/1/02
5/1/98
2/1/02
5/1/98
5/1/98
1/1/02

MDL
5.39 ug/kg
10.51 ug/kg

1.9 ug/kg
25.82 ug/kg

1.9 ug/kg
1.9 ug/kg

4.27 ug/kg

RL
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg

TABLE 8.2-4.5

Method 8095
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Hexahydro-l,3,5-trinitro-
1,3,5-triazine
Mcthyl-2,4,6-
trinitrophenylnitramine
Octahydro-1 ,3,5,7-tetranilro-
1 ,3,5,7-tctrazocine
1 ,3,5-TrinitrobcDzcnc
1,3-Dinitrobenzene
2,4,6-Trim'trotoluene
2,4-Dinitrotoluene
2,6-Dinitroioluene
2-Aminc~4,6-dinitrotoluene
4-Amino-2,6-dinitrotolucnc
m-Nitrotoluene
Nitrobenzene
o-Nitrotoluene
p-Nitrotolucnc

CAS

No.

121-82-4

479-45-8

2691-41-0
99-35-4
99-65-0
118-96-7
121-14-2
606-20-2

35572-78-2
19406-51-0

99-08-1
98-95-3
88-72-2
99-99-0

Water

Date

10/1/01

10/1/01

10/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01

MDL

0.002 ug/L

0.01 ug/L

0.02 ug/L

0.0 15 ug/L
0.03 ug/L

0.01 ug/L
0.015 ug/L
0.005 ug/L
0.0 10 ug/L
0.010 ug/L

O.lOug/L
0.05 ug/L
O.lOug/L
0.10 ug/L

RL

O.lOug/L

0.50 ug/L

1.5 ug/L
0.030 ug/L
0.060 ug/L
0.020 ug/L
0.030 ug/L
0.010 ug/L

0.020 ug/L
0.020 ug/L
0.20 ug/L
0.10 ug/L

0.20 ug/L

0.20 ug/L

Soil

Date MDL

NR

MR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

RL

NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.6

Method 8310
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Accnaphthcnc
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[b]fluoranthenc
Benzo[k]fluoranthene
Benzo[g,h,i]perylenc
Benzo(a]pyrene
Chryscne
Dibenz(a,h)anthraccne
Fluoranthenc
Fluorene
Indeno[ 1 ,2,3-cd]pyrenc
Naphthalene
Phenanlhrene
Pyrene

CAS

No.

83-32-9
208-96-8
120-12-7
56-55-3

205-99-2
207-08-9
191-24-2
50-32-8

218-01-9
53-70-3

206-44-0
86-73-7
193-39-5
91-20-3
85-01-8
129-00-0

Water

Date
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02

MDL
0.47 ug/L
0.066 ug/L
0.0022 ug/L
0.0059 ug/L
0.0038 ug/L
0.0039 ug/L
0.010 ug/L

0.0079 ug/L
0.0052 ug/L
0.022 ug/L
0.014 ug/L

0.025 ug/L
0.010 ug/L

0.058 ug/L
0.0047 ug/L
0.0094 ug/L

RL
2.0 ug/L

1.0 ug/L
0.04 ug/L

0.08 ug/L
0.02 ug/L

0.02 ug/L
0.08 ug/L

0.05 ug/L
0.1 ug/L

0.2 ug/L
0.1 ug/L
0.2 ug/L

O.lOug/L
1.0 ug/L

0.08 ug/L
0.2 ug/L

Soil

Date
7/1/98
7/1/98
7/1/98
7/1/98
4/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98

MDL
63 ug/kg
46 ug/kg
1.1 ug/kg
1.7 ug/kg
2.4 ug/kg
1.1 ug/kg
3.1 ug/kg
3.1 ug/kg
14 ug/kg

9.2 ug/kg
4.8 ug/kg
6.7 ug/kg
3.1 ug/kg
23 ug/kg
2.6 ug/kg
11 ug/kg

RL
400 ug/kg
200 ug/kg
8 ug/kg
16 ug/kg

4.0 ug/kg
4.0 ug/kg
16 ug/kg
10 ug/kg
20 ug/kg
40 ug/kg
20 ug/kg
40 ug/kg
20 ug/kg

200 ug/kg
16 ug/kg
40 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2 .̂7

Method 8330
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1 ,3,5-Trinitrobenzene
1,3-Dinitrobcnzcne
2,4,6-Trinitrotoluene
2,4-Dinitrotolucne
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
3,5-Dinitroaniline
4-Amino-2,6-dimtrotoluene
Hexahydro- 1 ,3,5-trinitro-l ,3,5-
triazine
Methyl-2,4,6-
trimtrophenylnitraminc
m-Nitrotoluene
Nitrobenzene
Nitroglycerin
Octahydro- 1 ,3,5,7-tetranitro-
1,3,5,7-tetrazocine
o-NilrotoIuene
Pentacrythritol Tetranitratc
p-Nitrotoluene

CAS

No.
99-35-4
99-65-0
118-96-7
121-14-2
606-20-2

35572-78-2
61S-S7-1

19406-51-0

121-82-4

479-45-8
99-08-1
98-95-3
55-63-0

2691-41-0
88-72-2
78-11-5
99-99-0

Water

Date
10/1/02
10/1/02
10/1/02
10/1/02
10/1/02
10/1/02
5/1/99
10/1/02

10/1/02

10/1/02
10/1/02
10/1/02
10/1/02

10/1/02
10/1/02
10/1/02
10/1/02

MDL
0.00940 ug/L
0.02176 ug/L
0.01260 ug/L
0.01559 ug/L

0.05 ug/L
0.05 ug/L

1.86 ug/L
0.05 ug/L

0.025 ug/L

0.05 ug/L
0.02346 ug/L
0.01141 ug/L
0.1 3696 ug/L

0.025 ug/L
0.05 ug/L

0.09164 ug/L
0.01898 ug/L

RL
0.10 ug/L
O.lOug/L
0.10 ug/L
0.10 ug/L

0.10 ug/L
0.10 ug/L
25 ug/L

0.10 ug/L

0.10 ug/L

0.10 ug/L

0.50 ug/L

0.10 ug/L
0.65 ug/L

O.lOug/L
0.50 ug/L
0.65 ug/L

0.50 ug/L

Sol)

Date
10/1/02
10/1/02
10/1/02
10/1/02
10/1/02
10/1/02
5/1/99
10/1/02

10/1/02

10/1/02
10/1/02
10/1/02
10/1/02

10/1/02
10/1/02
10/1/02
10/1/02

MDL
0.05 mg/kg
0.05 mg/kg
0.05 mg/kg
0.05 mg/kg
0.05 mg/kg
0.05 mg/kg
0.057 mg/kg
0.05 mg/kg

0.011 17 mg/kg

0.05 mg/kg
0.00996 mg/kg

0.05 mg/kg
0.03429 mg/kg

0.01735 mg/kg
0.01608 mg/kg
0.1 1527 mg/kg
0.02366 mg/kg

RL
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.5 mg/kg
0.25 mg/kg

0.25 mg/kg

0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.5 mg/kg

0.25 mg/kg
0.25 mg/kg
0.5 mg/kg
0.25 mg/kg

TABLE 8.2-4.8

Specialty Compounds by HPLC
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Nitroguanidinc

CAS

No.

556-88-7

Water

Date
7/1/01

MDL
7.95 ug/L

RL
20 ug/L

Soil

Date
7/1/01

MDL
0.0376 mg/kg

RL
0.25 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.9

Method 8321A (Modified) for Chemical Warfare Degradates
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Diisopropylmethylphosphonate
Dimcthylmcthylphosphonatc
Ethyl methylphcsphonic acid
Isopropyl methyl phosphonic
acid
Methylphosphonic Acid
Tbiodiglycol

CAS

No.

1445-75-6
756-79-6
1832-53-7

1832-54-8
993-13-5
111-48-8

Water

Date
12/1/96
12/1/96
12/1/96

12/1/96
12/1/96
12/1/96

MDL
3.475 ug/L
1.748 ug/L

2.936 ug/L

8.06 ug/L
11.71 ug/L
1.675 ug/L

RL
10 ug/L

lOug/L
10 ug/L

20 ug/L
100 ug/L

10 ug/L

Soil

Date
12/1/01
12/1/01
12/1/01

12/1/01
12/1/01
12/1/01

MDL
1.585 ug/kg
1.966 ug/kg
1.760 ug/kg

11. 133 ug/kg
4 1.403 ug/kg
3.729 ug/kg

RL
50 ug/kg
SO ug/kg
50 ug/kg

1 00 ug/kg
500 ug/kg
50 ug/kg

TABLE 8.2-4.10

Method 8321A (modified) for Nin-oaromatic/Nltramtae Explosives
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,3,5-Trinitrobenzene
1,3-Dinitrobcnzene
2,4,6-Trinitrotoluene

2,4-Dim'trotoluenc
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
4-Amino-2,6-dinitrototuene
Hexahydro-l,3,5-trinitro-l,3,5-
triazinc
Methyl-2,4,6-
trinitrophenylnitraminc
m-Nilrotolucne
Nitrobenzene
Nitroglycerin
Octahydro- 1 ,3 ,5,7-tetranitro-
1,3,5,7-telrazocine
o-Nitrotoluene
Pentaerythritol Tetranitrate
p-Nitrotoluene

CAS

No.

99-35-4
99-65-0
1 18-96-7
121-14-2
606-20-2

35572-78-2
19406-51-0

121-82-4

479-45-8
99-08-1
98-95-3
55-63-0

2691-41-0
88-72-2
78-1 1-5

99-99-0

Water

Date
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01

4/1/01

4/1/01
4/1/01
4/1/01
4/1/01

4/1/01
4/1/01
4/1/01
4/1/01

MDL
0.0170 ug/L
0.01 83 ug/L

0.0109 ug/L
0.0196 ug/L
0.0153 ug/L
0.0164 ug/L
0.0272 ug/L

0.0207 ug/L

0.01 88 ug/L
0.0242 ug/L
0.01 32 ug/L
0.2775 ug/L

0.0499 ug/L
0.0 178 ug/L
0.9210 ug/L
0.0243 ug/L

RL
0.21 ug/L
0.21 ug/L
0.21 ug/L

0.21 ug/L
0.21 ug/L

0.21 ug/L
0.21 ug/L

0.21 ug/L

0.21 ug/L

0.21 ug/L
0.21 ug/L

5.0 ug/L

0.21 ug/L
0.21 ug/L

2.5 ug/L

0.21 ug/L

Soil

Date
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01

4/1/01

4/1/01
4/1/01
4/1/01
4/1/01

4/1/01
4/1/01
4/1/01
4/1/01

MDL
0.015 mg/kg
0.044 mg/kg
0.028 mg/kg
0.033 mg/kg
0.01 8 mg/kg
0.018 mg/kg
0.038 mg/kg

0.025 mg/kg

0.035 mg/kg
0.136 mg/kg
0.100 mg/kg
0.580 mg/kg

0.115 mg/kg
0.1 2 mg/kg
0.77 mg/kg
0.12 mg/kg

RL
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
0.25 mg/kg

0.25 mg/kg

0.25 mg/kg
0.25 mg/kg
0.25 mg/kg
5.0 mg/kg

0.50 mg/kg
0.25 mg/kg
5.0 mg/kg

0.25 mg/kg

Current as of date generated. Please contact laboratory for current values as needed, MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE8.2-4.il

Method 8260B
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Acetone
Acetonitrile
Acrolcin
Acrylonitrile
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromcthane
Bromoform
Bromomcthanc
2-Butanone
n-8utylbcnzene
sec-Butylbenzene
tert-Butylbcnzene
Carbon disullldo
Carbon tetrachloride
Chlorobenzene
2-Chloro-l ,3-butadiene
Chlorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
1-Chlorohexane
Chloromethane
3-Chloro-l-propene
2-Chlorotoluenc
4-Chlorototuene
Cyclohexane
3-Chloro- 1 ,2-dibromopropane
1 ,2-Dibromoethane
Dibromometbane
1 ,2-Dichlorobenzenc
1 ,3-Dichlorobcnzcnc
1 ,4-Dichlorobenzene
trans- 1 ,4-Dichloro-2-butene
Dichlorodifluoromethane

CAS

No.

67-64-1
75-05-8
107-02-8
107-13-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
104-51-8
135-98-8
98-06-6
75-15-0
56-23-5
108-90-7
126-99-8
124-48-1
75-00-3
110-75-8
67-66-3
544-10-5
74-87-3
107-05-1
95-49-8
106-43-4
110-82-7
96-12-8
106-93-4
74-95-3
95-50-1
541-73-1
106-46-7
110-57-6
75-71-8

Water

Date
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
1/1/99
3/1/01
1/1/99
5/1/98
5/1/98
5/1/98
5/1/98
6/1/02
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98

MDL
1.0 ug/L
1.0 ug/L

10 ug/L
10 ug/L

0.13 ug/L
0.1 8 ug/L

0.31 ug/L
0.14 ug/L

0.10 ug/L
0.08 ug/L

1.0 ug/L
0.1 2 ug/L

0.12 ug/L
0.14 ug/L

1.0 ug/L
0.15 ug/L

0.12 ug/L
1.0 ug/L

0.40 ug/L

0.34 ug/L
1.0 ug/L

0.12 ug/L
1.0 ug/L

0.25 ug/L
1.0 ug/L

0.26 ug/L

0.10 ug/L
1.0 ug/L

0.95 ug/L

0.22 ug/L
0.21 ug/L

0.14 ug/L
0.1 1 ug/L

0.13 ug/L
1.0 ug/L

0.16 ug/L

RL
10.0 ug/L
2.0 ug/L

20 ug/L
20 ug/L

1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L
2.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L
1.0 ug/L

2.0 ug/L
1.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L
1.0 ug/L

2.0 ug/L
2.0 ug/L

2.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L

Soil

Date
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
1/1/99
7/1/98
1/1/99
7/1/98
7/1/98
7/1/98
7/1/98
6/1/02
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98

MDL
5.0 ug/kg
5.0 ug/kg
50 ug/kg
50 ug/kg

0.73 ug/kg
0.52 ug/kg
0.94 ug/kg
0.53 ug/kg
4.1 ug/kg
0.86 ug/kg
5.0 ug/kg

0.66 ug/kg
0.75 ug/kg
0.54 ug/kg
5.0 ug/kg

0.53 ug/kg
0.79 ug/kg
5.0 ug/kg
2.7 ug/kg
2.6 ug/kg
5.0 ug/kg

0.75 ug/kg
5.0 ug/kg
1.5 ug/kg
2.5 ug/kg

0.62 ug/kg
0.86 ug/kg
2.63 ug/kg
7.2 ug/kg

0.79 ug/kg
0.58 ug/fcg
0.64 ug/kg
0.75 ug/kg
0.78 ug/kg
5.0 ug/kg

0.89 ug/kg

RL
20 ug/kg
10 ug/kg

100 ug/kg
100 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg

5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg

5.0 ug/kg
5.0 ug/kg
10 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg

5.0 ug/kg
10 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg
10 ug/kg
10 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg
5.0 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE8.2-4.il

Method 8260B
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,1 -Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1, 2-Dichloroethenc
trans- 1,2-Dichloroethene
1,2-Dichloroethene, Total
1 ,2-Dichloropropanc
1,3-Dichloropropane
2,2-Dichtoropropanc
1 , 1 -Dichloropropene
cis- 1 ,3-Dichloropropcnc
trans- 1 ,3 -Dichloropropene
1,4-Dioxanc
Tert-amyl methyl ether
Ten-butyl ethyl ether
Ethylbenzene
Ethyl methacrylate
Hexachlorobutadiene
n-Hexane
2-Hexanone
lodomcthane
Isobutanol
Isopropylbcnzcne
Isopropyl ether
4-Isopropyltolucne
Methacrylonitrile
Methylene Chloride
Methyl methacrylate
4-Melhyl-2-pcntanone
2-Mcthyl-2-propanol
Methyl tert-butyl ether
Naphthalene
Propionitrilc
N-Propylbcnzenc
Styrcnc
1,1,1 ,2-Tctrachforocthane

CAS

No.

75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
540-59-0
78-87-5
142-28-9
594-20-7
563-58-6

10061-01-5
10061-02-6

123-91-1
994-05-8
637-92-3
100-41-4
97-63-2
87-68-3
110-54-3
591-78-6
74-88-4
78-83-1
98-82-8
108-20-3
99-87-6
126-98-7
75-09-2
80-62-6
108-10-1
75-65-0

1634-04-4
91-20-3
107-12-0
103-65-1
100-42-5
630-20-6

Water

Date
5/1/98
5/1/9S
5/1/98
5/1/98
5/1/98
12/1/99
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
1/1/99
1/1/99
5/1/98
5/1/98
5/1/98
1/1/99
5/1/98
5/1/98
5/1/98
5/1/98
1/1/99
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
1/1/99
1/1/99
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98

MDL
0.10 ug/L
0.22 ug/L
0.36 ug/L
O.lQug/L
0.11 ug/L
O.lOug/L
0.15ug/L
0.20 ug/L
0,13ug/L
0.14 ug/L

0.22 ug/L
0.30 ug/L
25 ug/L

1.0 ug/L
1.0 ug/L

0.27 ug/L
1.0 ug/L

0.22 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

10 ug/L
0.12 ug/L

1.0 ug/L
0.13 ug/L

1.0 ug/L
0.35 ug/L

1.0 ug/L
1.0 ug/L

25 ug/L
1.0 ug/L

0.15 ug/L
1.0 ug/L

0.15 ug/L
0.1 5 ug/L

0.10 ug/L

RL
1.0 ug/L
1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
50 ug/L

2.0 ug/L
2.0 ug/L

1.0 ug/L
2.0 ug/L

1.0 ug/L
2.0 ug/L

2.0 ug/L
2.0 ug/L
20 ug/L
1.0 ug/L

2.0 ug/L
1.0 ug/L

2.0 ug/L
1.0 ug/L

2.0 ug/L
2.0 ug/L

50 ug/L
2.0 ug/L
1.0 ug/L

2.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L

Soil

Date
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
12/1/99
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
1/1/99
1/1/99
7/1/98
7/1/98
7/1/98
6/1/02
7/1/98
7/1/98
7/1/98
7/1/98
1/1/99
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
1/1/99
1/1/99
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98

MDL
0.76 ug/kg
0.73 ug/kg
1.2 ug/kg

0.89 ug/kg
0.91 ug/kg
0.89 ug/kg
0.60 ug/kg
0.57 ug/kg
1.1 ug/kg

0.86 ug/kg
0.64 ug/kg
0.75 ug/kg
125 ug/kg
5.0 ug/kg
5.0 ug/kg

0.86 ug/kg
5.0 ug/kg
0.89 ug/kg
1.56 ug/kg
5.0 ug/kg
5.0 ug/kg
SO ug/kg

0.52 ug/kg
5.0 ug/kg

0.63 ug/kg
5.0 ug/kg

0.84 ug/kg
5.0 ug/kg
5.0 ug/kg
125 ug/kg
5.0 ug/kg
0.63 ug/kg
5.0 ug/kg

0.90 ug/kg
0.76 ug/kg
3.0 ug/kg

RL
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
250 ug/kg
10 ug/kg
10 ug/kg
5.0 ug/kg
10 ug/kg
5.0 ug/kg
10 ug/kg
10 ug/kg
10 ug/kg
100 ug/kg
5.0 ug/kg
10 ug/kg
5.0 ug/kg
10 ug/kg
10 ug/kg
10 ug/kg
10 ug/kg

250 ug/kg
10 ug/kg
5.0 ug/kg
10 ug/kg

5.0 ug/kg
5.0 ug/kg
5.0 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.11

Method 82601!
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,1,2,2-Tetrachloroethane
Tetrachloroethcne
Tetrahydroruran
Toluene
1,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzcnc
1,1,1 -Trichlorocthanc
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2,3-Trichloropropane
l,l,2-Trichloro-l,2,2-
trifluoroethane
1 ,2,4-Trimethylbenzene
1,3,5-Trimethylbenzcne
Vinyl acetate
Vinyl chloride
m-Xylcnc & p-Xylene
o-Xylene
Xylenes, Total

CAS

No.

79-34-5
127-18-4
109-99-9
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4

76-13-1
95-63-6
108-67-8
108-05-4
75-01-4

136777-61-2
95-47-6

1330-20-7

Water

Date
5/1/98
5/1/98
6/1/02
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98

1/1/99
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
12/1/99

MDL
0.37 ug/L
0.38 ug/L
1.0 ug/L

0.25 ug/L
0.14 ug/L

0.23 ug/L
0.41 ug/L

0.31 ug/L
0.31 ug/L

0.23 ug/L
0.30 ug/L

1.0 ug/L

0.12 ug/L

0.14 ug/L
1.0 ug/L

0.12 ug/L
0.18 ug/L

0.10 ug/L
0.10 ug/L

RL
1.0 ug/L
1.0 ug/L
2.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

2.0 ug/L

1.0 ug/L
1.0 ug/L

2.0 ug/L
1.0 ug/L

1.0 ug/L
1.0 ug/L

1.0 ug/L

Soil

Date
7/1/98
7/1/98
6/1/02
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98

1/1/99
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
12/1/99

MDL
0.68 ug/kg
0.61 ug/kg
1.69 ug/kg
0.61 ug/kg
0.75 ug/kg
0.75 ug/kg
0.80 ug/kg
2.9 ug/kg

0.60 ug/kg
0.80 ug/kg
0.76 ug/kg

5.0 ug/kg
0.51 ug/kg
2.4 ug/kg
S.O ug/kg
1.6 ug/kg

0.81 ug/kg
2.7 ug/kg

0.81 ug/kg

RL
5.0 ug/kg
5.0 ug/kg
10 ug/kg

5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg

10 ug/kg
5.0 ug/kg
5.0 ug/kg
10 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg
5.0 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.12

Method 8270C
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Accnaphthcnc
Acenaphthylene
Acctophcnonc
2-Acetylaminofluorenc
4-Aminobiphenyl
Aniline
Anthracene
Aramite, Total
Azobcnzcnc
Benzaldehydc
Bcnzidinc
Benzo[a]anthracenc
Bcnzo[b]iluoramhcne
Bcnzo[j]fluoranthenc
Benzo[kjfluoramhene
Benzoic acid
Benzo[g,h,i]perylene
Bcnzo[a]pyrcnc
Benzo[e]pyrene
Benzyl alcohol
l.r-Biphenyl
Bis(2-chlorocthoxy)methane
bis(2-chloroethyl)ether
bis(2-chloroisopropyl)ether
bis(2-chloroisopropyl)ethcr
bis(2-cthylhcxyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
p-Chlorobenzilate
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalenc
2-Ch!orophenol
4-ChIorophcnyl phenyl ether

CAS

No.

83-32-9
208-96-8
98-86-2
53-96-3
92-67-1
62-53-3
120-12-7
140-57-8
103-33-3
100-52-7
92-87-5
56-55-3
205-99-2
205-82-3
207-08-9
65-8S-0
191-24-2
50-32-8
192-97-2
100-51-6
92-52-4
111-91-1
111-44-4
108-60-1
108-60-1
117-81-7
101-55-3
85-68-7
86-74-8
106-47-8
510-15-6
59-50-7
90-13-1
91-58-7
95-57-8

7005-72-3

Water

Date
8/1/02
8/1/02
9/1/98
9/1/98
9/1/98
8/1/02
8/1/02
9/1/98
8/1/02
3/1/99
8/1/02
8/1/02
8/1/02
9/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
3/1/99
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
9/1/98
8/1/02
3/1/99
8/1/02
8/1/02
8/1/02

MDL
0.54 ug/L
0.48 ug/L

5 Ug/L
50 ug/L

25 ug/L
0.60 ug/L

1.0 ug/L
10 ug/L

0.71 ug/L
5 ug/L

20 ug/L
1.0 ug/L

0.69 ug/L
5 ug/L

0.56 ug/L
20 ug/L

0.55 ug/L
3.0 ug/L
5 ug/L

2.6 ug/L
5 ug/L

1.0 ug/L
0.91 ug/L

0.60 ug/L
0.60 ug/L

1.0 ug/L
0.52 ug/L

0.84 ug/L
1.2 ug/L

2.0 ug/L
5 ug/L

2.0 ug/L

Sug/L
0.47 ug/L

0.44 ug/L
0.44 ug/L

RL
10 ug/L
10 ug/L

10 ug/L
100 ug/L
50 ug/L

lOug/L
10 ug/L

20 ug/L

10 ug/L
10 ug/L

100 ug/L
10 ug/L

10 ug/L
10 ug/L
10 ug/L

50 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L

10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L

Soil

Date
8/1/02
8/1/02
2/1/98
2/1/98
2/1/98
8/1/02
8/1/02
2/1/98
8/1/02
2/1/98
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02
2/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02
2/1/98
8/1/02
8/1/02
8/1/02

MDL
19 ug/kg
17 ug/kg

165 ug/kg
1650 ug/kg
800 ug/kg
174 ug/kg
27 ug/kg
330 ug/kg
27 ug/kg
165 ug/kg
660 ug/kg
17 ug/kg
25 ug/kg
165 ug/kg
14 ug/kg
168 ug/kg
22 ug/kg
20 ug/kg
165 ug/kg
170 ug/kg
165 ug/kg
22 ug/kg
32 ug/kg
32 ug/kg
32 ug/kg
24 ug/kg
23 ug/kg
19 ug/kg
55 ug/kg
58 ug/kg
165 ug/kg
14 ug/kg
165 ug/kg
19 ug/kg
22 ug/kg
14 ug/kg

RL
330 ug/kg
330 ug/kg
330 ug/kg
3300 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
660 ug/kg
330 ug/kg
330 ug/kg

3300 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006

STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 146 of 294

TABLE 8.2-4.12

Method 8270C
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Chrysene
Diallaic
Dibenz[aj]acridine
Dibcnz(a,h)arithracene
Dibenzofuran
Di-n-butyl phthalate
1 ,2-Dichlorobcnzene
1 ,3-Dichlorobenzene
1,4-Dichlorobcnzene
3,3'-Dichlorobenzidine
2,4-Dichlorophcnol
2,6-Dichlorophenol
Diethyl phthalate
O,O-Dieihyl-O-2-pyrazinyl
phosphorothioate
Dimcthoate
p-Dimethylamino azobcnzene
7,12-
Dimethylbenz(a)anthracene
3,3'-Dimcthylbenzidine
alpha,alpha-Dimethyl
phencthylaminc
2,4-Dimethylphenol
Dimethyl phthalate
1,2-Dinitrobenzene
1 ,3-Dinitrobenzcnc
1 ,4-Dinitrobenzene
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-DinitrotoUicne
2,6-Dinitrotoluene
Dinoseb
Di-n-octyl phthalate
Disulfoton
Ethyl methanesulfonate
Famphur
Fluoranthene
Flucrcnc

CAS

No.

218-01-9
2303-16-4
224-42-0
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1
120-83-2
87-65-0
84-66-2

297-97-2
60-51-5
60-1 1-7

57-97-6
119-93-7

122-09-8
105-67-9
131-11-3
528-29-0
99-65-0
100-25-4
534-52-1
51-28-5
121-14-2
606-20-2
88-85-7
117-84-0
298-04-4
62-50-0
52-85-7

206-44-0
86-73-7

Water

Date
8/1/02
9/1/98
9/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
9/1/98
8/1/02

9/1/98
9/1/98
9/1/98

9/1/98
9/1/98

9/1/98
8/1/02
8/1/02

9/1/98
3/1/99
8/1/02
8/1/02
8/1/02
8/1/02
9/1/98
8/1/02
9/1/98
9/1/98
9/1/98
8/1/02
8/1/02

MDL
0.61 ug/L

10 ug/L
10 ug/L

2.0 ug/L
0.40 ug/L
0.65 ug/L

0.65 ug/L
0.65 ug/L

0.54 ug/L
5.0 ug/L

2.6 ug/L
5 ug/L

0.56 ug/L

25 ug/L

10 ug/L
lOug/L

10 ug/L

25 ug/L

25 ug/L

2.2 ug/L
0.47 ug/L

NR
5 ug/L
5 ug/L

20 ug/L
20 ug/L

0.48 ug/L
2.0 ug/L

10 ug/L

0.71 ug/L
25 ug/L
5 ug/L

50 ug/L
0.65 ug/L

0.52 ug/L

RL
10 ug/L
20 ug/L

20 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L
10 ug/L

50 ug/L
10 ug/L

10 ug/L

10 ug/L

50 ug/L
20 ug/L

20 ug/L

20 ug/L

50 ug/L

50 ug/L
10 ug/L

10 ug/L
NR

10 ug/L

10 ug/L
50 ug/L

50 ug/L
10 ug/L

10 ug/L
20 ug/L

10 ug/L
50 ug/L

10 ug/L
100 ug/L

10 ug/L

10 ug/L

Soil

Date
8/1/02
2/1/98
2/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02

2/1/98
2/1/98
2/1/98

2/1/98
2/1/98

2/1/98
8/1/02
8/1/02
2/1/98
2/1/98
2/1/98
8/1/02
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02
2/1/98
2/1/98
2/1/98
8/1/02
8/1/02

MDL
84 ug/kg

330 ug/kg
330 ug/kg
17 ug/kg
18 ug/kg
26 ug/kg
42 ug/kg
39 ug/kg
44 ug/kg
330 ug/kg
21 ug/kg
165 ug/kg
20 ug/kg

800 ug/kg
330 ug/kg
330 ug/kg

330 ug/kg
800 ug/kg

800 ug/kg
167 ug/kg
23 ug/kg
165 ug/kg
165 ug/kg
165 ug/kg
660 ug/kg
660 ug/kg
21 ug/kg
30 ug/kg

330 ug/kg
24 ug/kg

800 ug/kg
165 ug/kg

1650 ug/kg
30 ug/kg
15 ug/kg

RL
330 ug/kg
660 ug/kg
660 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg

1600 ug/kg
660 ug/kg
660 ug/kg

660 ug/kg
1600 ug/kg

1600 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
660 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg

3300 ug/kg
330 ug/kg
330 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.12

Method 8270C
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Hexachlorobenzene
Hexachlorobutadiene
Hexachloro-l,3-cyclopcntadiene
Hexachloroethane
Hexachloropropenc
Indcno[l,2,3-cd]pyrene
Isodrin
Isophorone
Isosafrole, Total
Keponc
Methapyrilene
2-Methylbcnzenamine
3-Methylcholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
1-Mcthylnaphthalcnc
Methyl parathion
2-Mcthylphcnol
3-Mcthylphenol
4-Meihylphcnol
3-Mcthylphenol&4-
Mcthylphcnol
Naphthalene
1 ,4-Naphthoquinone
1-Naphtbylamine
2-Naphthylaminc
2-Nitroaniline
3-Nitroanilinc
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophcnol
4-Nitroquinoline-l -oxide
N-Nitrosodi-n-butylarnine
N-Nitrosodiethylamine
N-Nitrosodimcthylaminc
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

CAS

No.
118-74-1
87-68-3
77-47-4
67-72-1

1888-71-7
193-39-5
465-73-6
78-59-1
120-58-1
143-50-0
91-80-5
95-53-4
56-49-5
66-27-3
91-57-6
90-12-0
298-00-0
95^8-7
108-39-4
106-44-5

65794-96-9
91-20-3
130-15-4
134-32-7
91-S9-8
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
56-57-5

924-16-3
55-18-5
62-75-9
86-30-6
621-64-7

Water

Date
8/1/02
8/1/02
8/1/02
8/1/02
9/1/98
8/1/02
9/1/98
8/1/02
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
8/1/02
3/1/99
9/1/98
8/1/02
9/1/98
8/1/02

9/1/98
8/1/02
9/1/98
9/1/98
9/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
9/1/98
9/1/98
9/1/98
8/1/02
8/1/02
8/1/02

MDL
0.56 ug/L
0.56 ug/L
5.0 ug/L

0.61 ug/L
0.85 ug/L

3.4 ug/L
5 ug/L

1.0 ug/L
10 ug/L

50 ug/L
25 ug/L

10 ug/L
10 ug/L

Sug/L
0.48 ug/L

5 ug/L
25 ug/L

0.93 ug/L
5 ug/L

3.44 ug/L

10 ug/L
0.60 ug/L

25 ug/L
5 ug/L

5 ug/L
2.0 ug/L

5.0 ug/L
5.0 ug/L

1.0 ug/L
1.0 ug/L

20 ug/L
50 ug/L

5 ug/L
Sug/L

5.0 ug/L
0.54 ug/L

0.74 ug/L

RL
10 ug/L

10 ug/L
50 ug/L

10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L
20 ug/L

100 ug/L
50 ug/L
20 ug/L
20 ug/L

10 ug/L
10 ug/L
10 ug/L

50 ug/L
10 ug/L

10 ug/L
10 ug/L

20 ug/L
lOug/L
50 ug/L
10 ug/L

10 ug/L
50 ug/L

50 ug/L
50 ug/L

10 ug/L
10 ug/L

50 ug/L
100 ug/L
10 ug/L
10 ug/L

10 ug/L
10 ug/L

10 ug/L

Soil

Date
8/1/02
8/1/02
8/1/02
8/1/02
2/1/98
8/1/02
2/1/98
8/1/02
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
8/1/02
2/1/98
2/1/98
8/1/02
2/1/98
8/1/02

2/1/98
8/1/02
2/1/98
2/1/98
2/1/98
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
8/1/02
4/1/98
2/1/98
2/1/98
8/1/02
8/1/02
8/1/02

MDL
17 ug/kg
33 ug/kg
25 ug/kg
46 ug/kg

1650 ug/kg
23 ug/kg
165 ug/kg
17 ug/kg

165 ug/kg
1650 ug/kg
800 ug/kg
330 ug/kg
330 ug/kg
165 ug/kg
54 ug/kg
165 ug/kg
800 ug/kg
58 ug/kg
165 ug/kg
49 ug/kg

330 ug/kg
29 ug/kg
800 ug/kg
165 ug/kg
165 ug/kg
45 ug/kg
167 ug/kg
37 ug/kg
76 ug/kg
30 ug/kg
660 ug/kg
1670 ug/kg
165 ug/kg
165 ug/kg
38 ug/kg
24 ug/kg
18 ug/kg

RL
330 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg
3300 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
660 ug/kg
3300 ug/kg
1600 ug/kg
660 ug/kg
660 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg

660 ug/kg
330 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
1600 ug/kg
1600 ug/kg
330 ug/kg
330 ug/kg
1600 ug/kg
3300 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.12

Method 8270C
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
n-Nitrosomethylethylaminc
N-Nitrosomorpholine
N-Nitrosopipcridine
N-Nitrosopyrrolidine
N-Nitro-o-toluidinc
Parathion
Pentachlorobenzene
Pentachlorocthane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phcnamhrene
Phenol
p-Phenylcne diamine
Phorate
2-Picolinc
Pronamide
Pyrene
Pyridine
Safrole, Total
1 ,2,4,5-Tetrachlorobenzene
2,3,4,6-Tctrachlorophcnol
2,3,5,6-Tetrachlorophenol
Tetracthyldithiopyrophosphate
(Sulfotepp)
1 ,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophcnol
O.O.O-
Triethylphosphorothioate
1 ,3,5-Trinilrobenzene

CAS

No.

10595-95-6
59-89-2
100-75-4
930-55-2
99-55-8
56-38-2
608-93-5
76-01-7
82-68-8
87-86-5
62-44-2
85-01-8
108-95-2
106-50-3
298-02-2
109-06-8

23950-58-5
129-00-0
110-86-1
94-59-7
95-94-3
58-90-2
935-95-5

3689-24-5
120-82-1
95-95-4
88-06-2

126-68-1
99-35-4

Water

Date
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
9/1/98
8/1/02
9/1/98
8/1/02
8/1/02
9/1/98
9/1/98
9/1/98
9/1/98
8/1/02
9/1/98
9/1/98
9/1/98
9/1/98
3/1/99

9/1/98
8/1/02
8/1/02
8/1/02

9/1/98
9/1/98

MDL
5 ug/L
5 ug/L
5 ug/L

5 ug/L
10 ug/L

25 ug/L
5 ug/L

25 ug/L
25 ug/L

20 ug/L
10 ug/L

1.0 ug/L
0.48 ug/L

50 ug/L
25 ug/L

10 ug/L
10 ug/L

0.73 ug/L
10 ug/L

10 ug/L
5 ug/L

25 ug/L

25 ug/L

25 ug/L

0.51 ug/L
2 ug/L

2 ug/L

25 ug/L
25 ug/L

RL
10 ug/L

10 ug/L
10 ug/L

10 ug/L
20 ug/L

50 ug/L
10 ug/L

50 ug/L
50 ug/L

50 ug/L
20 ug/L

10 ug/L
10 ug/L

100 ug/L
50 ug/L
20 ug/L

20 ug/L
10 ug/L

20 ug/L
20 ug/L

10 ug/L
50 ug/L

50 ug/L

50 ug/L
10 ug/L

10 ug/L
10 ug/L

50 ug/L
50 ug/L

Soil

Date
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98
8/1/02
2/1/98
8/1/02
8/1/02
2/1/98
2/1/98
2/1/98
2/1/98
8/1/02
2/1/98
2/1/98
2/1/98
2/1/98
2/1/98

2/1/98
8/1/02
8/1/02
8/1/02

271/98
2/1/98

MDL
165 ug/kg
165 ug/kg
165 ug/kg
165 ug/kg
330 ug/kg
800 ug/kg
165 ug/kg
800 ug/kg
800 ug/kg
660 ug/kg
330 ug/kg
16 ug/kg
19 ug/kg

1650 ug/kg
800 ug/kg
330 ug/kg
330 ug/kg
21 ug/kg

330 ug/kg
330 ug/kg
165 ug/kg
800 ug/kg
800 ug/kg

800 ug/kg
27 ug/kg
36 ug/kg
53 ug/kg

800 ug/kg
800 ug/kg

RL
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
660 ug/kg
1600 ug/kg
330 ug/kg
1600 ug/kg
1600 ug/kg
1600 ug/kg
660 ug/kg
330 ug/kg
330 ug/kg
3300 ug/kg
1600 ug/kg
660 ug/kg
660ug/kg
330 ug/kg
660 ug/kg
660 ug/kg
330 ug/kg
1600 ug/kg
1600 ug/kg

1600 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg

1600 ug/kg
1600 ug/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.13

Method 8270C - SIM (PAH Analysis)
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Acenaphthcnc
Acenaphthylcnc
Anthracene
Benzo[a]anthraccnc
Benzo[b]fluoranthene
Bcnzo[k]fluoranthene
Benzo[g,h,i]perylene
Bcnzo[a]pyrcne
Benzo[e]pyrene
l.l'-Biphcnyl
Chryscnc
Dibenz(a,h)anthracene
2,6-Dimethymaphthalene
Fluoranthene
Fluorcnc
Indeno[l,2,3-cd]pyrene
2-Mcthylnaphthalcnc
1 -Methylnaphthalcne
1 -Methylphenanthrcnc
Naphthalene
Pcrylcnc
Phenanthrene
Pyrcnc
2,3,5-Trimethylnaphthalene

CAS

No.

83-32-9
208-96-8
120-12-7
56-55-3

205-99-2
207-08-9
191-24-2
50-32-8
192-97-2
92-52-4

218-01-9
53-70-3

581-42-0
206-44-0
86-73-7
193-39-5
91-57-6
90-12-0
832-69-9
91-20-3
198-55-0
85-01-8
129-00-0

2245-38-7

Water

Date
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01

MDL
24.20 ng/L
16.90 ng/L
18.57 ng/L

15.49ng/L
39.10 ng/L

30.55 ng/L
20.13 ng/L
13.44 ng/L

18.23 ng/L
22.59 ng/L
13.97 ng/L
18.21 ng/L

31.24 ng/L
14.93 ng/L

20.76 ng/L
1 9.32 ng/L
26.84 ng/L
22.25 ng/L
15.26 ng/L
18.03 ng/L

64.73 ng/L
13.69 ng/L

14.69 ng/L
19.39 ng/L

RL
50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
SO ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L
SO ng/L

50 ng/L

SO ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L
100 ng/L

50 ng/L
50 ng/L

50 ng/L

Soil

Date
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01
4/1/01

MDL
1976.99 ng/kg
1042.60 ng/kg
1283.88 ng/kg
1379. 19 ng/kg
3855.87 ng/kg
175 1.59 ng/kg
1266.09 ng/kg
1485.01 ng/kg
21 18.06 ng/kg
1340.82 ng/kg
1880.72 ng/kg
2 122.23 ng/kg
1367.83 ng/kg
584.73 ng/kg
1364.40 ng/kg
1862.06 ng/kg
1398.07 ng/kg
1165.47 ng/kg
1407.18 ng/kg
647.84 ng/kg
3829.79 ng/kg
1434.85 ng/kg
971.47 ng/kg
1808.99 ng/kg

RL
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg
5000 ng/kg

TABLE 8.2-4.14

Method 8270C - SIM
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,4-Dioxane

CAS

No.

123-91-1

Water

Date
3/1/02

MDL
0.37 Ug/L

RL
1.0 ug/L

Soil

Date MDL
NR

RL
NR

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006

STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 150 of 294

TABLE 8.2-4.15

GC/MS Semi-Volatile Chemical Degradate Method
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Acetophenone
Benzothiazolc
Chloroacctophenone
p-Chlorophcnylraethylsulfidc
p-Chlorophenylmethylsulfone
p-Chlorophenylmethylsulfoxide
Chloropicrin
Dimethyl disulfide
1,4-Dithianc
1,4-Oxathiane

CAS

No.
98-86-2
95-16-9
532-27-4
13-09-1
98-57-7
934-73-6
76-06-2
624-92-0
505-29-3

15980-15-1

Water

Date
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02

MDL
1.635 ug/L

1.688 ug/L
3. 124 ug/L
1.078 ug/L
1.336 ug/L
3.965 ug/L
1.555 ug/L
0.232 ug/L
1.011 ug/L
0.884 ug/L

RL
5.0 ug/L

5.0 ug/L
5.0 ug/L
5.0 ug/L

10 ug/L
10 ug/L

5.0 ug/L
5.0 ug/L

5.0 ug/L
5.0 ug/L

Soil

Date
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02
3/1/02

MDL
0.252 mg/kg
0.732 mg/kg
0.418 mg/kg
0.487 mg/kg
1.526 mg/kg
1.734 mg/kg
0.571 mg/kg
0.050 mg/kg
0.232 mg/kg
0.171 mg/kg

RL
1.0 mg/kg
1 .0 mg/kg
1.0 mg/kg
1.0 mg/kg
5.0 mg/kg
5.0 mg/kg
1 .0 mg/kg
0.5 mg/kg
1 .0 mg/kg
0.5 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.16

SOP SAC-ID-0015: PAHs by HRGC/HRMS
(Based on CA-2 CARB 429)

Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
l,r-Biphcnyl
1-Methylnaphthalene
1-Methylphenanthrenc
2,3,5-Trimethylnaphthalcne
2,6-Dimcthylnaphthalene
2-Methylnaphthalene
Acenaphtheoc
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene

Benzo[b]fluoranthcnc
Benzo[e]pyrcne
Benzo[g,h,i]perylcnc
Bcnzo[kjHuoranthcne
Chrysene
Dibenz(a,h)amhracene
Fluoranthene
Fluorene
Indeno[ 1 ,2,3-cd]pyrene
Naphthalene
Perylene
Phenanthrcne

CAS

No.
92-52-4
90-12-0
832-69-9

2245-38-7
581-42-0
91-57-6
83-32-9

208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
192-97-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-20-3
198-55-0
85-01-8
129-00-0

Water

Date
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00

MDL
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L
25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L
25 ng/L

25 ng/L

RL
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

SO ng/L
50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

50 ng/L
SO ng/L

50 ng/L
50 ng/L

50 ng/L
50 ng/L

Soil

Date
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00

MDL
2.5 ng/g
2.5ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g
2.5 ng/g

2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

2.5 ng/g
2.5 ng/g

RL
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g

5 ng/g
5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g

5 ng/g
5 ng/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

2,2',3,3',4,4',5,5',6-NonachlorobiphcnyI

2,2',3,31,4,41,5,51.Octachlorobiphcnyl

2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl
2,2',3,3',4,4',S,61-Octachlorobiphenyl
2,2',3,3',4,4',5,6-Oclachlorobiphenyl

2,2',3,3',4,4',5-Hcptachlorobiphcnyl

2,2',3,3',4,4',6,6'-Octachlorobiphcnyl
2,2',3,3',4,4',6-Heptachlorobiphenyl

2,2',3,3',4,4'.Hexachlorobiphenyl

2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl
2,2',3,3',4,5,5',6'-Octachlorobipricnyl

2,2',3,3',4,5,5',6-Octachlorobiphcnyl

2,2',3,3',4,5,5'-HeptachIorobiphcnyl

2,2',3,3',4,5,6,6'-Octachlorobiphenyl
2,2',3,3l,4,5',6,6l-0clachlorobiphenyl
2,2',3,3',4',5,6-Heptachlorobiphenyl

2,2',3,3',4,5',6-Hcptachlorobiphenyl

2,2',3,3',4,5,6'-Heptachlorobiphenyl

2,2',3,3',4,5,6-Heptachlorobiphcnyl
2,2',3,3',4,5'-Hexachlorobiphenyl
2,2',3,3',4,5-Hexachlorobiphenyl

2,2',3,3t,4,6,6'-Hcptachlorobiphcnyl
2,2'J,3',4,6'-Hcxachlorobiphenyl
2,2',3,3',4,6-Hexachlorobiphenyl

2,2',3,3',4-Pentachlorobiphcnyl

2,2',3,3',5,5',6,6'-octachlorobiphenyl
2,2',3,3',5,S',6-Heptachlorobiphenyl

2,2',3,3',5,5'-Hcxachlorobiphcnyl
2,2',3,3',5,6,6'-Heptachlorobiphenyl

2,2',3,3',S,6'-Hexachlorobiphcnyl

2,2',3,3',5,6-Hexachlorobiphenyl
2,2',3,3',5-Pcntachlorobiphcnyl
2,2',3,3',6,6'-Hcxachlorobiphenyl

2,2',3,3',6-Pentachlorobiphcnyl

2,2',3,3'-Tetrachlorobiphenyl

2,2',3,4,4',5,5',6-Octachlorobiphenyl

CAS

No.

401S6-72-9

35694-08-7

52663-79-3
42740-50-1

52663-78-2

35065-30-6

33091-17-7
52663-71-5
38380-07-3

52663-77-1

52663-75-9

68194-17-2
52663-74-8

52663-73-7
40186-71-8

52663-70-4

40186-70-7
38411-25-5
68194-16-1

52663-66-8
55215-18-4

52663-65-7
38380-05-1

61798-70-7
52663-62-4
2136-99-4

52663-67-9
35694-04-3

52663-64-6

52744-13-5
52704-70-8

60145-20-2

38411-22-2

52663-60-2
38444-93-8

52663-76-0

Water

Date

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00

MDL

20pg/L

20pg/L

20pg/L
20pg/L
20pg/L
20 pg/L

20pg/L
20pg/L
20pg/L

20pg/L
20pg/L

20pg/L
20pg/L

20pg/L

20pg/L
20pg/L
20pg/L

20pg/L

20pg/L
20pg/L

20pg/L
20pg/L
20pg/L
20pg/L

20pg/L

20pg/L

20pg/L
20 pg/L

20pg/L
20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

RL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

Soil

Date

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00 ,

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

MDL

2.0 pg/g

2.0pg/g
2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

RL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
2,2',3,4,4',5,5'-Heptachlorobiphenyl

2^',3,4,4'^,6,6'-Octachlorobiphenyl

2,2',3,4,4',5',6-Heptachlorobiphcnyl

2,2',3,4,4',5,6'.Heptachlorobiphenyl
2,2',3,4,4',5,6-Hcptachlorobiphenyl

2X3,4,4',5'-Hcxachlorobiphcnyl
2,2',3,4,4',5-Hexachlorobiphenyl
2,2',3,4,41,6,6'-Heptachlorobiphcnyl

2,2',3,4,4',6'-Hexachlorobiphenyl
2,2',3,4,4',6-Hcxachlorobiphenyl

2,2',3,4,41-Pentachlorobiphcnyl
2X3,4,5,5',6-Heptachlorobiphenyl
2,2',3,4',5,5',6-Heptachlorobiphenyl

2,2',3,4,5,5'-Hexacblorobiphcnyl
2,2',3,4',5,5'-Hexachlorobiphcnyl

2,2',3.4,5,6,6'-Heptachlorobiphenyl

2,2',3,4',5,6,6'-Heptachlorobiphenyl
2,2',3,4',5',6-Hexachlorobiphenyl
2,2',3,4,5,6'-Hcxacblorobiphenyl

2,2'J,4',5,6'-Hexachlorobiphcnyl

2,2',3,4,5,6-Hexachlorobiphcnyl
2,2',3,4',5,6-Hexachlorobiphenyl
2,2',3,4,5',6-Hcxachlorobiphenyl

2,2',3',4,5-Pcnlachlorobiphcnyl

2,2',3,4',5-Pentachlorobiphenyl

2,2',3,4,5'-Pentachlorobiphcnyl
2,2',3,4,5-Pentachlorobiphenyl

2,2',3,4,6,6l-Hexachlorobiphcnyl

2,2',3,4',6,6'-Hcxachlorobiphcnyl

2,2',3',4,6-Pentachlorobiphcnyl
2,2',3,4l,6-Pemachlorobiphenyl
2,2l,3,4,6'-Pentachlorobiphenyl

2,2',3,4,6-Pcntachlorobiphcnyl

2,2',3,4'-Tetrachlorobiphenyl
2,2',3,4-Tetrachlorobiphcnyl

2.2',3,5,5',6-Hexachlorobiphenyl
2,2',3,5,S'-Pcmachlorobiphenyl

CAS

No.

35065-29-3
74472-52-9

52663-69-1
60145-23-5

74472-47-2
35065-28-2
35694-06-5

74472-48-3
59291-64-4

56030-56-9
65510-45-4

52712-05-7
52663-68-0
52712-04-6

51908-16-8

74472-49-4

74487-85-7
38380-04-0
68194-15-0

74472-41-6
4141 1-61-4

68194-13-8

68194-14-9
41464-51-1
68194-07-0

38380-02-8

55312-69-1
74472-40-5
68194-08-1

60233-25-2

68194-05-8

73575-57-2
55215-17-3
36559-22-5

52663-59-9

52663-63-5

52663-61-3

Water

Date

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

271/00

MDL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

RL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

Soil

Date

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00

MDL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

RL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
2,2',3,5,6,6'-Hexachlorobiphcnyl

2,2',3,5,6'-Pcntachlorobiphenyl
2,2',3,5,6-Pentachlorobiphcnyl

2,2',3,5',6-Pentachlorobiphenyl
2,2',3,5'-Tetrachlorobiphenyl

2,2',3,5-Tetrachlorobiphcnyl
2,2',3,6,6'-Pcntachlorobiphcnyl

2,2',3,6'-Tetrachlorobiphcnyl

2,2',3,6-Tetrachlorobiphenyl
2,2',3-Trichlorobiphenyl
2,2',4,4',5,5'-Hexachlorobiphenyl

2,2',4,4',5,6'-Hexachlorobiphenyl
2,2',4,4',5-Pcntachlorobiphenyl
2,2',4,4',6,6'-Hexachlorobiphenyl

2,2',4,4',6-Pentachlorobiphcnyl

2,2',4,4'-Tctrachlorobiphenyl
2,2',4,5,5'-Pentachlorobiphenyl

2,2',4,5',6-Pcntachlorobiphenyl
2,2',4,5,6'-Pentachlorobiphenyl

2,2',4,5'-Tetrachlorobiphcnyl

2,2',4,5-Tetrachlorobipheny!
2,2',4,6,6'-Pentachlorobiphenyl
2,2',4,6'-Tetrachlorobiphenyl

2,2',4,6-Tetrachlorobiphenyl
2,2',4-Trichlorobipbcnyl

2,2',5,5'-Tetrachlorobiphcnyl
2,2',5,6'-Tctrachlorobiphenyl

2,2',5-Tricblorobiphcnyl
2,2t,6,6'-Tctrachlorobiphcnyl

2,2',6-Trichlorobiphenyl
2,2'-Dichlorobiphenyl

2,3,3',4,4',5,51,6-Octachlorobiphenyl
2,3,3',4,4',S,5'-Hcptachlorobiphenyl

23,3',4,4',5,6-Hcptachlorobiphenyl
2,3,3',4,4',5',6-Hcptachlorobiphenyl

2,3,3',4,4',5'-Hcxachlorobiphcnyl

2,3,3',4,41,S-Hexachlorobiphenyl

CAS

No.

68194-09-2
73575-55-0
73575-56-1

38379-99-6

41464-39-5

70362-46-8
73575-54-9
41464-47-5

70362-45-7
38444-78-9
35065-27-1

60145-22-4

38380-01-7
33979-03-2
39485-83-1

2437-79-8
37680-73-2

60145-21-3
68194-06-9
41464-40-8

70362-47-9
56558-16-8

68194-04-7

62796-65-0
37680-66.3
35693-99-3
41464-41-9

37680-65-2

15968-05-5
38444-73.4

13029-08-8

74472-53-0
39635-31-9

4141 1-64-7
74472-50-7
69782-90-7
38380-08-4

Water

Date
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

MDL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

RL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

Soil

Date

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

MDL
2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0pg/g
2.0 pg/g

2.0 pg/g

2.0pg/8
2.0pg/g
2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

RL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting I

Parameter
2,3,3',4,4',6-Hexachlorobiphenyl
2,3,3',4,4'-Pcmachlorobiphenyl

2,3,3',4,5,5',6-Hcptachlorobiphenyl
2,3,3',4',5,5',6-Heptachlorobiphenyl

2J3',4,5,5'-Hexachlorobiphenyl
2,3,3',41,5,5'-Hexachlorobiphenyl
2,3,3',4,5,6-Hexachlorobiphenyl

2,3,3',4',5,6-Hcxachlorobiphcnyl
2,3,3',4,5',6-Hexachlorobiphenyl
2,3,3',4',S',6-Hexachlorobiphenyl

2',3,3',4,5-Pcntachlorobiphenyl

2,3,3',4',5-Pentachlorobiphenyl
2,3,3',4,5'-Pentachlorobiphenyl
2,3,3',4,5-Pentachlorobiphenyl

2,3,3',4,6-Pentachlorobiphenyl

2,3,3',4',6-Pcntachtorobiphcnyl
2,3,3',4t-Tetrachlorobiphenyl
2,3,3',4-Tetrachlorobiphenyl

2,3,3',5,5',6-Hexachlorobipbcnyl
2,3,3',S,5'-Pentachlorobiphenyl
2,3,3',5,6-Pcntachlorobiphenyl

2,3,3',5',6-Pentachlorobiphcnyl

2,3,3l,5'-Tetrachlorobiphenyl
2,3,3',5-Tctrachlorobiphenyl
2,3,3',6-Tetrachlorobiphenyl

2,3,3'-Trichlorobiphenyl

2,3',4,4',5,5'-Hexachlorobiphcnyl

2,3,4,4',5,6-Hexachlorobiphenyl
2,3',4,4',5',6-Hexachlorobiphenyl
2,3,4,4',5-Pcntachlorobiphenyl

2',3,4,4',5-Pentachlorobiphenyl

2,3',4,4',5-Pcntachlorobiphenyl

2,3,4,4',6-Pentacblorobiphenyl
2,3',4,4',6-Pentachlorobiphenyl

2,3,4,4'-Tetrachlorobiphenyl
2,3'.4,4'-Tctrachlorobiphenyl

2',3,4,5,5'-Pcntachlorobiphenyl

CAS

No.

74472-42-7
32598-14-4
74472-51-8

69782-91-8

39635-35-3

39635-34-2
41411-62-5
74472-44-9
74472-43-8
74472-45-0

76842-07-4

70424-68-9

70362-41-3
70424-69-0
74472-35-8

38380-03-9
41464-43-1

74338-24-2
74472-46-1

39635-32-0
74472-36-9
68194-10-5

41464-49-7
70424-67-8
74472-33-6

38444-84-7

52663-72-6

41411-63-6
59291-65-5
74472-37-0

65510-44-3

31508-00-6
74472-38-1

56558-17-9
33025-41-1

32598-10-0
70424-70-3

Water

Date

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

MDL
20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20pg/L
20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

RL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

Soil

Date

2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

MDL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0pg/g

2.0 pg/g

2.0 pg/g

RL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
2,3',4,5,5'-Pcntachlorobiphcnyl

2',3,4,5,6'-Pentachtorobiphenyl
2,3,4,5,6-Pentachlorobipheayl
2,3',4,5',6-Pentachlorobiphenyl

2,3,4',5,6-Pentacblorobiphenyl

2,3,4,5-Tctrachlorobiphcnyl
2',3,4,5-Tctrachlorobiphcnyl

2,3',4',5-TetrachIorobiphcnyl
2,3',4,S'-Tetrachlorobiphenyl
2,3',4,5-Tetrachlorobiphenyl
2,3,4',5-Tctrachlorobiphenyl

2,3,4,6-Tetrachlorobiphcnyl

2,3',4,6-Tetrachlorobipbenyl

2,3,4',6-Tetrachlorobiphcnyl
2,3',4',6-Tetrachlorobiphenyl

2',3,4-Trichlorobiphenyl
2,3',4-Trichlorobiphcnyl

2,3,4t-Trichlorobiphcnyl
2,3,4-Trichlorobiphenyl
2,3',5,5'-Teirachlorobiphenyl
2,3,5,6-Tetrachlorobiphenyl

2,3',5',6-Tetrachlorobiphenyl

2,3,5-Trichlorobiphcnyl
2',3,5-Trichlorobiphcnyl

2,3',5-Trichlorobiphenyl
2,3,6-Trichlorobiphenyl

2,3',6-Trichlorobiphenyl
2,3'-Dichlorobiphenyl

2,3-Dichlorobiphcnyl

2,4,4',5-Tetrachlorobiphenyl
2,4,4',6-Tetrachlorobiphenyl

2,4,4'-Trichlorobiphcnyl
2,4,5-Trichlorobiphenyl

2,4<,5-Trichlorobiphenyl
2,4,6-Trichlorobiphcnyl

2,4',6-Trichlorobiphenyl
2,4'-Dichlorbiphenyl

CAS

No.

68194-12-7

74472-39-2

18259-05-7
56558-18-0

68194-11-6
33284-53-6
70362-48-0

32598-11-1
73575-52-7

73575-53-8
74472-34-7
54230-22-7
60233-24-1

52663-58-8
41464-46-4

38444-86-9

55712-37-3

38444-85-8
55702-46-0

41464-42-0
33284-54-7
74338-23-1

55720-44-0
37680-68-5
38444-81-4

55702-45-9
38444-76-7
25569-80-6

16605-91-7

32690-93-0

32598-12-2
7012-37-5
15862-07-4

16606-02-3
35693-92-6

38444-77-8

34883-43-7

Water

Date

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

MDL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

RL

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

Soil

Date

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

MDL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

RL

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.17

Method 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

2,4-Dichlorobiphenyl

2,5-Dichlorobiphcnyl
2,6-Dichlorobiphenyl
2-ChIorobiphcnyl

S.yA^S.S'-Hexachlorobiphcnyl
3,3',4,4',5-Pentachlorcbiphenyl

3,3',4,4'-Tetrachlorobiphenyl

3,3'AS,5'-Pcntachlorobiphenyl
3,3',4,5'-Tetrachlorobiphenyl

3,3',4,5-Tctrachlorobiphcnyl
3,3',4-Trichlorobiphcnyl

3,3',5,5'-Tetrachlorobiphcnyl
3,3',5-TrichIorobiphenyl
3,3'-Dichlorobiphenyl

3,4,4',5-Tctrachlorobiphenyl

3,4,4'-Trichlorobiphcnyl

3,4,5-Trichlorobiphenyl
3,4',5-Trichlorobiphenyl

3,4'-Dichlorobiphenyl
3,4-Dichlorobiphcnyl

3,5-Dichlorobiphcnyl
3-Chlorobiphenyl

4,4'-Dichlorobiphenyl
4-Chlorobiphcnyl

Total Monochlorobiphenyl
Total Dichlorobiphenyl

Total Trichlorobiphcnyl

Total Tetrachlorobiphenyl
Total Pentachlorobiphenyl

Total Hexachlorobiphenyl

Total Hcptachlorobiphenyl
Total Octachlorobiphenyl

Total Nonachlorobipbenyl
Decachlorobiphenyl

CAS

No.

33284-50-3

34883-39-1
33146-45-1
2051-60-7

32774-16-6
57465-28-8

32598-13-3
39635-33-1

41464-48-6
70362-49-1
37680-69-6

33284-52-5

38444-87-0
2050-67-1

70362-50-4

38444-90-5

53555-66-1
38444-88-1

2974-90-5
2974-92-7
34883-41-5

2051-61-8
2050-68-2

2051-62-9
27323-18-8

25512-42-9

25323-68-6
26914-33-0

25429-29-2

26601-64-9
28655-71-2
55722-26-4
53742-07-7

2051-24-3

Water

Date

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00
2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
4/1/00

4/1/00

4/1/00

4/1/00
4/1/00
4/1/00

4/1/00
4/1/00

4/1/00

2/1/00

MDL
20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20PS/L

RL
20 pg/L

20 pg/L

20 pg/L

20pg/i

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20 pg/L

20PB/L

Soil

Date

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
2/1/00

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00
2/1/00

2/1/00
4/1/00

4/1/00

4/1/00
4/1/00
4/1/00

4/1/00

4/1/00

4/1/00
4/1/00
2/1/00

MDL
2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/e

RL
2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 pg/g

2.0 PB/S

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.18

Method 1613B
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,2,3,4,6,7 ,8-Heplachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibcnzo-p-dioxin
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1 ,2,3,4, 7,8-Kexachlorodibcnzoruran
1,2,3,4,7,8-Hcxachlorodibenzo-p-dioxin
1 ,2,3,6, 7,8-Hexachlorodibenzoruran
1,2,3,6,7,8-Hcxachlorodibenzo-p-dioxin
1 ,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7 ,8,9-Hexachlorcdibcnzo-p-dioxin
1 ,2,3,7,8-Pcntachlorodibenzofuran
1,2,3,7 ,S-Pentachlorodibcnzo-p-dioxin
2,3,4,6,7,8-Hexacmorodibenzofuran
2,3,4,7 ,8-Pemachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzororan
2,3,7,8-Tctrachlorodibenzo-p-dioxin
Octachlorodibcnzoraran
Octachlorodibenzo-p-dioxin
Total Heptachlorodibcnzofurans
Total Heptachlorodibcnzo-p-dioxins
Total Hexachlorodibcnzorurans
Total Hcxachlorodibenzo-p-dioxins
Total Pentachlorodibenzofurans
Total Pentachlorodibenzo-p-dioxins
Total Tetrachlorodibenzorurans
Total Tetrachlorodibcnzo-p-dioxins

CAS

No.

67562-39-4
35822-46-9
55673-89-7
70648-26-9
39227-28-6
571 17-44-9
57653-85-7
72918-21-9
19408-74-3
57117-41-6
40321-76-4
60851-34-5
57117-31-4
51207-31-9
1746-01-6

39001-02-0
3268-87-9
38998-75-3
37871-00-4
55684-94-1
34465-46-8
30402-15-4
360SS-22-9
55722-27-5
41903-57-5

Water

Date
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
2/1/96
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99

MDL
18.9 pg/L

10.9 pg/L
16.3 pg/L
22.2 pg/L
12.9 pg/L

12.0 pg/L
17.0 pg/L

14.0 pg/L
15.9 pg/L
11.8 pg/L

12.5 pg/L
15.8 pg/L

13.8 pg/L
1.23 pg/L
3.11 pg/L

60.6 pg/L

36.2 pg/L
16.3 pg/L

10.9 pg/L
12.0 pg/L

12.9 pg/L
11.8 pg/L

12.5 pg/L
1.23 pg/L

3.11 pg/L

RL'"

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Soil

Date
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99
3/1/99

MDL
0.250 pg/g
0.250 pg/g
0.250 pg/g
0.290 pg/g
0.5 10 pg/g
2.50 pg/g

0.348 pg/g
2.50 pg/g

0.338 pg/g
0.250 pg/g
0.250 pg/g
2.50 pg/g

0.250 pg/g
0.067 pg/g
0.123 pg/g
0.500 pg/g
0.991 pg/g
0.250 pg/g
0.250 pg/g
0.290 pg/g
0.338 pg/g
0.250 pg/g
0.250 pg/g
0.067 pg/g
0.1 23 pg/g

RL1"

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

L convention for determining sample specific reporting limits.

TABLE 8.2-4.19

Method 551
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
2,3,7,8-Tetrachlorodibcnzofuran
2,3,7,8- Tetrachlorodibenzo-p-dioxin

CAS

No.

51207-31-9
1746-01-6

Water

Date
2/1/96
2/1/96

MDL
1.23 pg/L
3.11 pg/L

RL<"

NA
NA

Soil

Date
7/1/97
7/1/97

MDL
0.067 pg/g
0.123 pg/g

RL<»

NA
NA

1 This is an isotope dilution method which follows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.20

Dioxin Method 8280A
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,2,3,4,6,7,8-Hcptachlorodibenzofuran
1,2,3,4,6, 7,8-Heptachlorodibenzo-p-dioxin
1 ,2,3,4,7,8,9-Heplachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibcnzofuran
1,2,3,4,7 ,8-Hexachlorodibenzc-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
l,2,3,6,7,8-Hexachlorodibenzc~p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7 ,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7 ,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibcnzo-p-dioxin
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7 ,8-Tctrachlorodibenzofuran
2,3,7,8-Tctrachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Octachlorodibenzo-p-dioxin
Total Heptachlorodibenzofurans
Total Heptachlorodibenzo-p-dioxins
Total Hexachlorodibenzorurans
Total Hexachlorodibenzo-p-dioxins
Total Pcntachlorodibcnzofurans
Total Pentachlorodibenzo-p-dioxins
Total Tetrachlorodibcnzofurans
Total Tetrachlorodibenzo-p-dioxins

CAS

No.
67562-39-4
35822-46-9
55673-89-7
70648-26-9
39227-28-6
57117-44-9
57653-85-7
72918-21-9
19408-74-3
57117-41-6
40321-76-4
60851-34-5
57117-31-4
51207-31-9
1746-01-6

39001-02-0
3268-87-9
38998-75-3
37871-00-4
55684-94-1
34465-46-8
30402-15-4
36088-22-9
55722-27-5
41903-57-5

Water

Date
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
7/1/98
1 1/1/99
11/1/99
11/1/99
1 1/1/99
11/1/99
11/1/99
11/1/99
11/1/99

MDL
1.25 ng/L
3.07 ng/L

5.51 ng/L
1.44 ng/L

2.61 ng/L
3.73 ng/L
3.53 ng/L
8.54 ng/L

5.20 ng/L
2.29 ng/L

2.64 ng/L
3.62 ng/L

1.44 ng/L
0.65 ng/L

0.71 ng/L
2.78 ng/L
3.37 ng/L

1.25 ng/L
3.07 ng/L

1.44 ng/L
2.61 ng/L

1.44 ng/L
2.64 ng/L

0.65 ng/L
0.71 ng/L

RL'11

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Soil

Date
7/1/98
7/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
5/1/98
11/1/99
11/1/99
1 1/1/99
11/1/99
1 1/1/99
11/1/99
11/1/99
1 1/1/99

MDL
0.1 6 ng/g

0.25 ng/g
0.35 ng/g

0.50 ng/g
0.61 ng/g

0.63 ng/g
0.83 ng/g

0.74 ng/g
0.48 ng/g

0.32 ng/g
0.29 ng/g

0.28 ng/g
0.39 ng/g
0.1 3 ng/g
0.10 ng/g

0.50 ng/g
0.50 ng/g
0.1 6 ng/g

0.25 ng/g
0.28 ng/g

0.48 ng/g
0.32 ng/g

0.29 ng/g
0.13 ng/g

0.10 ng/g

RL<"

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

This is an isotope dilution method which follows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006

STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 160 of 294

TABLE 8.2-4.21

Dioxin Method 8290
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1 ,2,3,4,6, 7,8-Heptachlorodibenzoruran
1,2,3,4,6,7 ,8-Heptachlorodibenzo-p-dioxin
1 ,2,3,4,6,7,9-Heptachlorodibenzofuran
1,2,3,4,6,7,9-Heptachlorodibcnzo-p-dioxin
1 ,2,3,4,7 ,8,9-Heptachlorodibenzoruran
1 ,2,3,4,7,8-Hexachlorodibcnzofuran
1,2,3,4,7,8-Hcxachlorodibenzo-p-dioxin
1,2,3,4,7-Pentachlorodibcnzo-p-dioxin
1 ,2,3,6,7,8-Hcxachlorodibenzofuran
1 ,2,3,6,7,8-Hcxachlorodibcnzo-p-dioxin
1 ,2,3,7,8,9-HexachIorodibenzofuran
1,2,3,7,8,9-Hcxachlorodibenzo-p-dioxin
1 ,2,3,7,8-Pentachlorodibenzoruran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1 ,2,7,8-Tetrachlorodibenzofuran
1,3,6,8-Tctrachlorodibcnzofuran
1 ,3,6,8-Tetrachlorodibenzo-p-dioxin
1 ,3,7,9-Tctrachlorodibcnzo-p-dioxin
2,3,4,6,7,8-Hexachtorodibcnzofuran
2,3,4,7,8-Pcntachlorodibenzofiiran
2,3,7,8-Tetrachlorodibcnzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Octachlorodibcnzc-p-dioxin
Total Heptachlorodibenzofurans
Total Hcptachlorodibcnzo-p-dioxins
Total Hexachlorodibcnzofurans
Total Hexachlorodibenzo-p-dioxins
Total Pentachlorodibcnzorurans
Total Pentachlorodibenzo-p-dioxins
Total Tetrachlorodibenzofurans
Total Tctrachlorodibenzo-p-dioxins

CAS
No.

67562-39-4
35822-46-9
70648-25-8
58200-70-7
55673-89-7
70648-26-9
39227-28-6
39227-61-7
57117-44-9

57653-85-7
72918-21-9
19408-74-3
57117-41-6
40321-76-4
58802-20-3
71998-72-6
33423-92-6
62470-53-5
60851-34-5
57117-31-4
51207-31-9
1746-01-6

39001-02-0
3268-87-9

38998-75-3
37871-00-4
55684-94-1
34465-46-8
30402-15-4
36088-22-9
55722-27-5
41903-57-5

Water

Date
9/1/01
9/1/01
6/1/01
6/1/01
9/1/01
9/1/01
9/1/01
6/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
6/1/01
6/1/01
6/1/01
6/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01
9/1/01

MDL
4.19 pg/L
9.79 pg/L

25 pg/L
25 pg/L

5.31 pg/L

5.37 pg/L
14.30 pg/L

25 pg/L
20.52 pg/L
13.59 pg/L

18.32 pg/L

6.67 pg/L
5.65 pg/L

5.10 pg/L
5.0 pg/L

5.0 pg/L
5.0 pg/L
5.0 pg/L

16.92 pg/L

6.63 pg/L
2.10 pg/L

3.23 pg/L
17.02 pg/L

24.86 pg/L
4. 19 pg/L

9.79 pg/L
5.37 pg/L
6.67 pg/L

5.65 pg/L

S.IOpg/L
2.10 pg/L

3.23 pg/L

RL™
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Soil

Date
8/1/01
8/1/01
3/1/99
3/1/99
8/1/01
8/1/01
8/1/01
3/1/99
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
3/1/99
3/1/99
3/1/99
3/1/99
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01
8/1/01

MDL
0.50 pg/g

0.50 pg/g

2.5 pg/g
2.5 pg/g

0.50 pg/g

0.50 pg/g
0.64 pg/g

2.5 pg/g
0.50 pg/g
0.50 pg/g
0.50 pg/g
0.54 pg/g

0.50 pg/g
0.54 pg/g

0.5 pg/g
0.5 pg/g

0.5 pg/g
0.5 pg/g

0.50 pg/g
0.50 pg/g

0.14 pg/g
0.20 pg/g

1.32 pg/g
4.82 pg/g

0.50 pg/g
0.50 pg/g

0.50 pg/g
0.50 pg/g
0.50 pg/g
0.54 pg/g

0.14 pg/g
0.20 pg/g

RL("

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(ri This is an isotope dilution method which follows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.22

Method 200.7
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Lead

CAS

No.

7439-92-1

Water

Date
3/1/98

MDL
0.0018 mg/L

RL
0.0030 mg/L

Soil

Date MDL
NR

RL
NR

TABLE 8.2-4.23

ICP MS Method 200.8
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Antimony
Arsenic
Barium
Beryllium
Bismuth
Cadmium
Chromium, Total
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

CAS

No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-69-9
7440-43-9
7440-47-3
7440-48-t
7440-50-8
7439-92-1
7439-97-6
7439-98-7
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-62-2
7440-66-6

Water

Date
4/1/98
4/1/98
4/1/98
4/1/98
4/1/99
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98

MDL
0.00016 mg/L
0.00041 mg/L
0.00043 mg/L
0.00011 mg/L
0.005 mg/L

0.0001 mg/L
0.00035 mg/L
0.0001 mg/L
0.0015 mg/L
0.001 mg/L

0.0002 mg/L
0.0001 mg/L
0.00012 mg/L
0.00012 mg/L
0.0001 mg/L
0.0001 mg/L
0.00034 mg/L
0.0011 mg/L

RL
0.002 mg/L
0.002 mg/L
0.001 mg/L
0.001 mg/L

0.005 mg/L
0.001 mg/L
0.002 mg/L
0.001 mg/L
0.002 mg/L
0.001 mg/L
0.0002 mg/L
0.001 mg/L
0.002 mg/L
0.002 mg/L
0.001 mg/L

0.001 mg/L

0.01 mg/L
0.002 mg/L

Soil

Date
4/1/98
4/1/98
4/1/98
4/1/98

4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98

MDL
0.01 mg/kg
0.08 mg/kg
0.04 mg/kg
0.01 mg/kg

NR
0.01 mg/kg
0.047 mg/kg
0.01 mg/kg
0.01 1 mg/kg
0.01 mg/kg
0.01 mg/kg
0.01 mg/kg
0.01 mg/kg
0.025 mg/kg
0.01 mg/kg
0.036 mg/kg
0.43 mg/kg
0.03 mg/kg

RL
0.2 mg/kg
0.2 mg/kg
0.1 mg/kg
0.1 mg/kg

NR
0.1 mg/kg
0.2 mg/kg
O.I mg/kg
0.2 mg/kg
0.1 mg/kg

0.04 mg/kg
0.1 mg/kg
0.2 mg/kg
0.2 mg/kg
0.1 mg/kg
0.1 mg/kg
1.0 mg/kg
0.2 mg/kg

TABLE 8.2-4 24
Mercury Methods

Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Mercury
Mercury
Mercury

CAS

No.

7439-97-6
7439.97-6

7439-97-6

Method
MCAWW 245.1
SW8467470A
SW8467471A

Water

Date
11/1/02
1 1/1/02

MDL
0.0000638 mg/L
0.0000638 mg/L

NR

RL
0.0002 mg/L
0.0002 mg/L

NR

Soil

Date

10/1/02

MDL
NR
NR
0.00339 mg/kg

RL
NR
NR

0.04 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.25

ICP (Trace Level) Method 6010B
Method Detection Limits QV1DL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Thallium
Tin
Titanium
Vanadium
Zinc

CAS

No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9
7440-28-0
7440-31-5
7440-32-6
7440-62-2
7440-66-6

Water

Date
10/1/00
10/1/00
10/1/00
IO/I/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00

MDL
0.0146 mg/L
0.0022 mg/L
0.0042 mg/L
0.001 mg/L

0.00018 mg/L
0.00531 mg/L
0.00037 mg/L
0.0067 mg/L
0.00051 mg/L
0.00088 mg/L
0.00282 mg/L
0.011 5 mg/L
0.0018 mg/L

0.00135 mg/L
0.0116mg/L
0.00065 mg/L
0.0015 mg/L
0.0012 mg/L
0.00232 mg/L
0.0454 mg/L
0.00365 mg/L
0.00223 mg/L
0.00099 mg/L
0.00823 mg/L
0.000260 mg/L

0.0744 mg/L
0.003 mg/L

0.00265 mg/L
0.00042 mg/L
0.00089 mg/L
0.00327 mg/L

RL
0.1 mg/L

0.01 mg/L
0.01 mg/L
0.01 mg/L
0.002 mg/L
0.1 mg/L

0.002 mg/L
0.05 mg/L
0.005 mg/L
0.01 mg/L
0.01 mg/L
0.05 mg/L
0.003 mg/L
0.05 mg/L
0.05 mg/L
0.005 mg/L
0.02 mg/L
0.01 mg/L
0.3 mg/L
0.1 mg/L

0.005 mg/L
0.1 mg/L

0.005 mg/L
0.1 mg/L
0.05 mg/L
0.1 mg/L

0.01 mg/L
0.05 mg/L
0.01 mg/L
0.01 mg/L
0.01 mg/L

Soil

Date
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
1 0/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00

MDL
1.46 mg/kg
0.22 mg/kg
0.42 mg/kg
0.1 mg/kg

0.018 mg/kg
0.531 mg/kg
0.037 mg/kg
0.67 mg/kg
0.051 mg/kg
0.088 mg/kg
0.282 mg/kg
1.15 mg/kg
0.1 8 mg/kg

0.1 35 mg/kg
1.16 mg/kg

0.065 mg/kg
0.15 mg/kg
0.12 mg/kg
0.232 mg/kg
4.54 mg/kg
0.365 mg/kg
0.223 mg/kg
0.099 mg/kg
0.823 mg/kg
0.026 mg/kg
7.44 mg/kg
0.30 mg/kg
0.265 mg/kg
0.042 mg/kg
0.089 mg/kg
0.327 mg/kg

RL
10 mg/kg
1.0 mg/kg
1.0 mg/kg
1.0 mg/kg
0.2 mg/kg
10 mg/kg
0.2 mg/kg
5 mg/kg

0.5 mg/kg
1 mg/kg
1 mg/kg
5 mg/kg

0.3 mg/kg
5 mg/kg
5 mg/kg

0.5 mg/kg
2 mg/kg
1 mg/kg

30 mg/kg
10 mg/kg
0.5 mg/kg
10 mg/kg
0.5 mg/kg
10 mg/kg
5 mg/kg
10 mg/kg
1 mg/kg
5 mg/kg
1 mg/kg
1 mg/kg
1 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.26

ICP Method 6010B
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Thallium
Tin
Titanium
Vanadium
Zinc

CAS
No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95^1
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9
7440-28-0
7440-31-5
7440-32-6
7440-62-2
7440-66-6

Water

Date
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98

MDL
0.043 mg/L
0.031 mg/L
0.043 mg/L

0.00043 mg/L
0.00009 mg/L
0.011 mg/L
0.0031 mg/L
0.027 mg/L
0.0028 mg/L
0.0074 mg/L
0.0021 mg/L
0.0039 mg/L
0.031 mg/L

0.0026 mg/L
0.025 mg/L

0.00069 mg/L
0.0046 mg/L
0.01 6 mg/L
0.12 mg/L
0.6 mg/L

0.051 mg/L
0.005 mg/L
0.0032 mg/L
0.036 mg/L

0.00033 mg/L
0.035 mg/L
0.053 mg/L
0.022 mg/L
0.0017 mg/L
0.0032 mg/L
0.0021 mR/L

RL
0.20 mg/L
0.06 mg/L
0.30 mg/L
0.20 mg/L
0.005 mg/L
0.20 mg/L
0.005 mg/L
5.0 mg/L
0.01 mg/L
0.05 mg/L
0.025 mg/L
0.10 mg/L
0.10 mg/L
0.05 mg/L
5.0 mg/L

0.015 mg/L
0.04 mg/L
0.04 mg/L
0.3 mg/L
5.0 mg/L

0,25 mg/L
0.5 mg/L
0.01 mg/L
5.0 mg/L
0.05 mg/L
0.1 mg/L
2.0 mg/L
0.10 mg/L
0.05 mg/L
0.05 mg/L
0.02 mg/L

Soil

Date
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98
3/1/98

MDL
2.4 mg/kg
2.2 mg/kg
3.1 mg/kg

0.04 mg/kg
0.01 mg/kg
0.40 mg/kg
0.44 mg/kg
1.2 mg/kg

0.27 mg/kg
0.89 mg/kg
0.39 mg/kg
0.09 mg/kg
2.2 mg/kg

0.23 mg/kg
1.8 mg/kg

0.30 mg/kg
0.51 mg/kg
1.8 mg/kg
12 mg/kg
103 mg/kg
7.5 mg/kg
1.8 mg/kg

0.20 mg/kg
2.8 mg/kg

0.02 mg/kg
3.8 mg/kg
7.1 mg/kg
2.9 mg/kg
0.25 mg/kg
0.25 mg/kg
0.40 mg/kg

RL
20 mg/kg
6.0 mg/kg
30 mg/kg
20 mg/kg
0.5 mg/kg
20 mg/kg
0.5 mg/kg
500 mg/kg
1.0 mg/kg
5.0 mg/kg
2.5 mg/kg
10 mg/kg
10 mg/kg

5.0 mg/kg
500 mg/kg
1 .5 mg/kg
4.0 mg/kg
4.0 mg/kg
30 mg/kg
500 mg/kg
25 mg/kg
50 mg/kg
1.0 mg/kg
500 mg/kg

5 mg/kg
10 mg/kg

200 mg/kg
10 mg/kg
5.0 mg/kg
5.0 mg/kg
2.0 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.27

ICP MS Method 6020
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium

Cerium
Cesium
Chromium, Total
Cobalt
Copper
Dysprosium
Erbium
Europium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Holmium
Indium
Iridium
Iron
Lanthanum
Lead
Lithium
Lutctium
Magnesium
Manganese
Mercury
Molybdenum
Ncodymium
Nickel
Niobium
Palladium
Phosphorus

CAS

No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-69-9
7440-42-8
7440-43-9
7440-70-2

7440-45-1
7440-46-2
7440-47-3
7440-48-4
7440-50-8
7429-91-6
7440-52-0
7440-53-1
7440-54-2
7440-55-3
7440-56-4
7440-57-5
7440-58-6
7440-60-0
7440-74-6
7439-88-5
7439-89-6
7439-91-0
7439-92-1
7439-93-2
7439-94-3
7439-95-4
7439-96-5
7439.97-6

7439-98-7
7440-00-8
7440-02-0
7440-03-1
7440-05-3
7723-14-0

Water

Date
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
6/1/99
3/1/00
3/1/00
3/1/00

1/1/02
6/1/99
3/1/00
3/1/00
3/1/00
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
3/1/00
6/1/99
3/1/00
3/1/00
6/1/99
3/1/00
3/1/00
3/1/00
3/1/00
6/1/99
3/1/00
6/1/99
6/1/99
4/1/98

MDL
0.0021 mg/L

0.000036 mg/L
0.00050 mg/L
0.00096 mg/L
0.000078 mg/L

0.001 mg/L

0.0063 mg/L
0.000074 mg/L

0.0 15 mg/L

0.000048 mg/L
0.001 mg/L

0.00092 mg/L
0.000057 mg/L
0.000056 rag/L

0.001 mg/L

0.001 mg/L
0.00] mg/L

0.001 mg/L
0.001 mg/L

0.001 mg/L
0.001 mg/L

0.001 mg/L
0.001 mg/L

0.001 mg/L
0.001 mg/L

0.017 mg/L
0.001 mg/L

0.000066 mg/L
0.00085 mg/L

0.001 mg/L

0.00079 mg/L
0.000087 mg/L
0.000035 mg/L
0.00060 mg/L

0.001 mg/L

0.000098 mg/L
0.001 mg/L

0.001 mg/L
0.032 mg/L

RL
0.05 mg/L
0.002 mg/L
0.002 mg/L
0.001 mg/L
0.001 mg/L

0.005 mg/L
0.05 mg/L

0.001 mg/L
0.05 mg/L

0.005 mg/L
0.005 mg/L
0.002 mg/L
0.001 mg/L

0.002 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.05 mg/L

0.005 mg/L
0.001 mg/L

0.005 mg/L
0.005 mg/L
0.05 mg/L

0.001 mg/L
0.0002 mg/L
0.001 mg/L

0.005 mg/L
0.002 mg/L
0.005 mg/L
0.005 mg/L
0.05 mg/L

Soil

Date
6/1/98
6/1/98
3/1/00
671/98
6/1/98
671/99
671/98
6/1/98
6/1/98

1/1/02
6/1/99
671/98
6/1/98
6/1/98
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/98
6/1/99
6/1/99
6/1/99

6/1/99
6/1/98
6/1/99
6/1/98
6/1/99
6/1/99
6/1/98
671/98
671/98
6/1/98
6/1/99
6/1/98
6/1/99
6/1/99
6/1/98

MDL
0.1 6 mg/kg
0.01 mg/kg

0.0498 mg/kg
0.04 mg/kg
0.01 mg/kg
0.1 mg/kg
0.5 mg/kg

0.01 mg/kg
0.84 mg/kg
0.004765

mg/kg
0. 1 mg/kg

0.047 mg/kg
0.01 mg/kg
0.011 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg

0.025 mg/kg
0.1 mg/kg
0.1 mg/kg
0. 1 mg/kg

NR
0.1 mg/kg
1.1 mg/kg
0.1 mg/kg

0.01 mg/kg
0. 1 mg/kg
0.1 mg/kg
0.11 mg/kg
0.01 mg/kg
0.01 mg/kg
0.01 mg/kg
0.1 mg/kg
0.01 mg/kg
0. 1 mg/kg
0. 1 mg/kg
1 .7 mg/kg

RL
5.0 mg/kg
0.2 mg/kg
0.2 mg/kg
0.1 mg/kg
0.1 mg/kg
0.5 mg/kg
5.0 mg/kg
0.1 mg/kg
5.0 mg/kg

0.5 mg/kg
0.5 mg/kg
0.2 mg/kg
0.1 mg/kg
0.2 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg

NR
0.5 mg/kg
5.0 mg/kg
0.5 mg/kg
0. 1 mg/kg
0.5 mg/kg
0.5 mg/kg
5.0 mg/kg
0.1 mg/kg
0.02 mg/kg
0.1 mg/kg
0.5 mg/kg
0.2 mg/kg
0.5 mg/kg
0.5 mg/kg
5.0 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the UMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.27

ICP MS Method 6020
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Platinum
Potassium
Praseodymium
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silver
Sodium
Strontium
Tantalum
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Ytterbium
Yttrium
Zinc
Zirconium

CAS

No.

7440-06-4
7440-09-7
7440-10-0
7440-15-5
7440-16-6
7440-17-7
7440-18-8
7440-19-9
7440-20-2
7782-49-2
7440-22-4
7440-23-5
7440-24-6
7440-25-7
13494-80-9
7440-27-9
7440-28-0
7440-29-1
7440-30-4
7440-31-5
7440-32-6
7440-33-7
7440-61-1
7440-62-2
7440-64-4

Q713

7440-66-6
7440-67-7

Water

Date
6/1/99
3/1/00
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
3/1/00
3/1/00
3/1/00
3/1/00
6/1/99
6/1/99
6/1/99
3/1/00
6/1/99
6/1/99
3/1/00
3/1/00
6/1/99
3/1/00
3/1/00
6/1/99
6/1/99
3/1/00
6/1/99

MDL
0.001 mg/L

0.0040 mg/L
0.001 mg/L

0.001 mg/L
0.001 mg/L

0.001 mg/L
0.001 mg/L
0.001 mg/L

0.001 mg/L
0.0017 mg/L
0.00003 mg/L

0.01 Img/L
0.00028 mg/L

0.001 mg/L
0.001 mg/L
0.001 mg/L

0.00034 mg/L
0.001 mg/L

0.001 mg/L
0.0014 mg/L
0.00043 mg/L
0.001 mg/L

0.000067 mg/L
0.0031 mg/L
0.001 mg/L
0.001 mg/L

0.0010 mg/L
0.001 mg/L

RL
0.005 mg/L
0.05 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.002 mg/L
0.001 mg/L
0.05 mg/L

0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L
0.001 mg/L
0.005 mg/L
0.005 mg/L
0.01 mg/L
0.002 mg/L
0.005 mg/L
0.005 mg/L
0.01 mg/L

0.005 mg/L
0.005 mg/L
0.005 mg/L
0.005 mg/L

Soil

Date
6/1/99
6/1/98
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/99
6/1/98
6/1/98
6/1/98
6/1/99
6/1/99
6/1/99
6/1/99
6/1/98
6/1/99
6/1/99
6/1/98
6/1/98
6/1/99
6/1/99
6/1/98
6/1/99
6/1/99
6/1/99
6/1/99

MDL
0.1 mg/kg
0.5 mg/kg
0.1 mg/fcg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg

0.025 mg/kg
0.01 mg/kg
0.68 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg

0.036 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg

0.019 mg/kg
0.1 mg/kg
0.1 mg/kg

0.43 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg
0.1 mg/kg

RL
0.5 mg/kg
5.0 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.2 mg/kg
0.1 mg/kg
5.0 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.1 mg/kg
0.5 mg/kg
0.5 mg/kg
1.0 mg/kg
0.2 mg/kg
0.5 mg/kg
0.5 mg/kg
1.0 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg
0.5 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.28

Oil and Grease Methods
Method Detection Limits (MDL) and Reporting Limits (RL)

Method
CFR136A1664AHEM
CFR136A1664ASGT
HEM

Parameter
n-Hexane Extractabtc Material
n-Hexane Extractable Material,
Silica Gel Treated

CAS No.
Q1250

01250

Water

Date
3/1/02

4/1/02

MDL
1.19 mg/L

1.29ms/L

RL
5.0 mg/L

10.0mfi/L

Soil

Date
3/1/02

12/1/98

MDL
62.92 mg/kg

18.65 ms/kg

RL
166.7 mg/kg

333.3 mu/kg

TABLE 8.2-4.29

Perhclorate Methods
Method Detection Limits (MDL) and Reporting Limits (RL)

Method
SAC-LC-0012
EPA-DW1 314.0

Parameter
Pcrchloratc
Perchlorate

CAS NO.
14797-73-0
14797-73-0

Water

Date
3/1/02
1/1/02

MDL
0.0106 ug/L

1.5 ug/L

RL
0.50 ug/L
4.0 ug/L

Soil

Date
3/1/02
1/1/02

MDL
0.1587 ug/kg

24ug/ke

RL
1.0 ug/kg
50 us/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.30
General Chemistry Methods

Method Detection Limits (MDL) and Reporting Limits (RL)

Method
ASTM D 2216-90
ASTM D 2216-90

MCAWW 120.1
MCAWW 130.2
MCAWW 150.1
MCAWW 160.1

MCAWW 160.2
MCAWW 160.3

MCAWW 160.5
MCAWW 180.1
MCAWW300.0A
MCAWW 300.0A
MCAWW 300.0A
MCAWW 300.0A
MCAWW 300.0A

MCAWW 300.0A
MCAWW 300.0A
MCAWW 3 10.1
MCAWW 325.2
MCAWW 335.4
MCAWW 340.2
MCAWW 350.1
MCAWW 351.2
MCAWW
351.2/350.1
MCAWW
351.2/350.1
MCAWW 353.2

MCAWW 353.2

MCAWW 353.2
MCAWW 353.2
MCAWW 365.3
MCAWW 365.3
MCAWW 365.3
MCAWW 365.3
MCAWW 375.4
MCAWW 376.2
MCAWW 376.2
MCAWW 410.4
MCAWW 4 10.4
MCAWW 415.1
MCAWW 415.1
MCAWW 415.1

Parameter
Percent Moisture
Percent Solids

Conductivity
Hardness, as CaC03
PH
Solids (Residue) Filterable
Solids (Residue)Non-
Filtcrablc
Solids (Residue) Total
Solids (Residue) Settleable,
Volumetric
Turbidity
Bromide
Chloride
Fluoride
Nitrogen, Nitrate
Nitrogen, Nitrite

Phosphate as P, Ortho
Sulfate
Alkalinity, Total, as CaC03
Chloride
Cyanide, Total
Fluoride
Ammonia
Nitrogen, Total Kjcldahl

Nitrogen, Total Organic

Nitrogen, Total Organic
Nitrocellulose

Nitrogen, Nitrate

Nitrogen, Nitrate/Nitrite
Nitrogen, Nitrite
Phosphate as P, Ortho
Phosphorus
Phosphorus
Phosphorus, Organic
Sulfatc
Sulfide, Total
Sulfide, Total
Chemical Oxygen Demand
Chemical Oxygen Demand
Carbon, Dissolved Organic
Carbon, Total Inorganic
Total Organic Carbon

CAS No.
Q1028
Q1082

Q181
Q356
Q925
Q594

Q595
Q597

Q596
Q671
Q85
Q138
Q338
Q479
Q481

Q551
Q605
Q18

Q13S
57-12-5
Q338

7664-41-7
Q483

Q484

Q484
9004-70-0

Q479

O480
Q481
Q551

7723-14-0
7723-14-0
7723-14-0

Q605
Q608
Q608
Q132
Q132
Q23

Q129
7440-44-0

Water

Date

1/1/99
2/1/02
1/1/99
2/1/02

7/1/98
1/1/99

1/1/99
2/1/98
10/1/02
10/1/02
10/1/02
10/1/02
10/1/02

10/1/02
10/1/02
1/1/99

12/1/98
1/1/99
2/1/02
4/1/02
12/1/98

1/1/99

1/1/99
1 1/1/02

2/1/02

1/1/02
1/1/02

1/1/02

4/1/99
11/1/98
1/1/02

1/1/02

1/1/02
2/1/98
1/1/02

MDL
NR
NR
2.0

umhos/cm
0.420 mg/L

0.1 pH
5.4 mg/L

5.0 mg/L
10 mg/L

0.50mL/L/hr
0.17NTU
0.10 mg/L
0.063 mg/L
0.017 mg/L
0.03 mg/L
0.01 5 mg/L

0.11458
mg/L

0.141 mg/L
5.0 mg/L

0.355 mg/L
0.002 mg/L
0.0229 mg/L
0.019 mg/L
0.20 mg/L

-mg/L

-mg/L
0.083 mg/L

0.00604
mg/L

0.00901
mg/L

0.0023 mg/L

0.008 mg/L
NR

0.025 mg/L
2.15 mg/L

0.0093 mg/L
NR

3. 126 mg/L

0.035 mg/L
0.025 mg/L
0.035 mg/L

RL
NR
NR
2.0

umhos/cm
5.0 mg/L
0.1 pH
10 mg/L

5 mg/L
lOmg/L

O.SOmL/Uhr
1.0 NTU
0.5 mg/L
1.0 mg/L

0.50 mg/L
0.05 mg/L
0.05 mg/L

0.2 mg/L
1.0 mg/L
5 mg/L

1.0 mg/L
0.01 mg/L
O.lOmg/L
0.10 mg/L
0.50 mg/L

0.50 mg/L

0.50 mg/L
0.50 mg/L

0.05 mg/L

0.05 mg/L
0.05 mg/L

0.050 mg/L
NR

0.05 mg/L
5.0 mg/L

0.050 mg/L
NR

10 mg/L

1.0 mg/L
1.0 mg/L
1. 0 mg/L

Soil

Date
11/1/99
9/1/99

2/1/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98

12/1/98
12/1/98

1/1/99
5/1/00
12/1/98
12/1/98

11/1/02

12/1/98

5/1/02
12/1/98

12/1/98
1 1/1/97

4/1/99

10/1/97
12/1/98

5/1/97

MDL
0.1 %
0%

—umhos/cm
NR
NR
NR

NR
NR

NR
NR

0.25 mg/kg
0.50 mg/kg
0.255 nig/kg
0.025 mg/kg
0.035 mg/kg

0.275 mg/kg
0.50 mg/kg

NR
NR

0.092 mg/kg
0.1 mg/kg
0.1 8 mg/kg
4.18 mg/kg

NR

NR
0.571 mg/kg

0.12 mg/kg

0. 10 mg/kg
0.10 mg/kg

NR
0.70 mg/kg
1 .6 mg/kg

NR
12.5 mg/kg

NR
0.070 mg/kg

36 mg/kg
NR
NR
NR

24.5 mg/ks

RL
0.1 %
10%
2.0

umhos/cm
NR
NR
NR

NR
NR

NR
NR

2.5 mg/kg
5.0 mg/kg
2.5 mg/kg
0.25 mg/kg
0.25 mg/kg

1 .0 mg/kg
5.0 mg/kg
25 mg/kg

NR
0.50 mg/kg
0.5 mg/kg
0.50 mg/kg
10 mg/kg

NR

NR
2.0 mg/kg

0.25 mg/kg

0.25 mg/kg
0.25 mg/kg

NR
5.0 mg/kg

NR
NR

25 mg/kg
NR

0.25 mg/kg
50 mg/kg

NR
NR
NR
NR

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.30
General Chemistry Methods

Method Detection Limits (MDL) and Reporting Limits (RL)

Method
MCAWW 420.4

SM182320B

SM182320B

SM182320B

SM182320B
SM182320B
SM182340B
SM183500-CRD
SM184500-CN-I
SMI 8 53 IOC
SW846 I020A
SW8467196A
SW8469012A
SW8469012A
SW8469040
SW8469041A
SW846 9045C

SW84690SOA
SW846 9056
SW846 9056
SW846 9056
SW846 9056
SW8469056

SW8469056
SW846 9056
SW846 9060
SW846 9060
SW8469060
SW846 9060
SW846 9066

Parameter
Pbenolics, Total Recoverable
Alkalinity, bicarbonate, as
CaCO3
Alkalinity, carbonate, as
CaCOS
Alkalinity, hydroxide, as
CaCO3
Alkalinity, phenolphthalcin,
as CaCOS
Alkalinity, Total, as CaCO3
Hardness
Chromium, hexavalcnt
Cyanide, Total
Total Organic Carbon
Ignitability
Chromium, hexavalent
Cyanide, Amenable
Cyanide, Total
PH
pH
pH

Conductivity
Bromide
Chloride
Fluoride
Nitrogen, Nitrate
Nitrogen, Nitrite

Phosphate as P, Ortho
Sulfatc
Carbon, Dissolved Organic
Carbon, Total
Carbon, Total Inorganic
Total Organic Carbon
Phcnolics, Total Recoverable

CAS No.
Q540

Q17

Q22

021

Q19
Q18

Q1925
18540-29-9

57-12-5
7440-44-0

Q414
18540-29-9

Q188
57-12-5
Q925
Q925
Q925

Q1S1
Q85
Q138
Q338
Q479
Q481

Q551
Q605
Q23

Q122
Q129

7440-44-0
Q540

Water

Date
1/1/99

1/1/99

1/1/99

1/1/99

1/1/99
1/1/99
1/1/99
1/1/02
1/1/99

12/1/98
1/1/99
1/1/02
1/1/99
1/1/99
1/1/99
1/1/99

1/1/99
10/1/02
IO/I/02
10/1/02
10/1/02
10/1/02

10/1/02
10/1/02
1/1/02

2/1/98
1/1/02
1/1/99

MDL
0.003 mg/L

5.0 mg/L

5.0 mg/L

5.0 mg/L

5.0 mg/L
5.0 mg/L
2.5 mg/L

0.0021 mg/L
0.01 mg/L
0.1 1 mg/L
-degF

0.0021 mg/L
0.01 mg/L
0.002 mg/L

0.1-

NR
2.0

umhos/cm
0.10 mg/L
0.063 mg/L
0.0 17 mg/L
0.03 mg/L
0.015 mg/L

0.11458
mg/L

0.141 mg/L
0.035 mg/L

NR
0.025 mg/L
0.035 mg/L
0.003 mg/L

RL
0.01 mg/L

5.0 mg/L

5.0 mg/L

5.0 mg/L

5.0 mg/L
5.0 mg/L
2.5 mg/L

O.OlOmg/L
0.01 mg/L
1.0 mg/L
140dcgF
0.01 mg/L
0.01 mg/L
0.01 mg/L

0.1-
0.1-
NR
2.0

umhos/cm
0.5 mg/L
1.0 mg/L

0.50 mg/L
0.05 mg/L
0.05 mg/L

0.2 mg/L
1.0 mg/L
1.0 mg/L

NR
1.0 mg/L
1.0 mg/L

0.01 mg/L

Soil

Date
12/1/98

1/1/99

1/1/99
1/1/02
1/1/99
1/1/99

1/1/99

2/1/99
2/1/99
2/1/02
12/1/98

MDL
0.161 mg/kg

NR

NR

NR

NR
NR
NR
NR

0.50 mg/kg
NR

-dcgF
0.018 mg/kg
0.50 mg/kg
0.092 mg/kg

NR
NR
0.1-

NR
NR
NR
NR
NR
NR

NR
NR
NR

50 mg/kg
100 mg/kg

30.42 mg/kg
0.161 mg/kg

RL
0.50 mg/kg

NR

NR

NR

NR
NR
NR
NR

0.50 mg/kg
NR

140 degF
0.05 mg/kg
0.50 mg/kg
0.50 mg/kg

NR
NR
NR

NR
NR
NR
NR
NR
NR

NR
NR
NR

100 mg/kg
100 mg/kg
100 mg/kg
0.50 mg/kg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4Jl

Pesticides in Air Trains
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aldrin
alpha-BHC
bcta-BHC
dclta-BHC
gamma-BHC (Lindane)
alpha-Chlordanc
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan U
Endosutfan sulfatc
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxidc
Mcthoxychlor
Toxapheac

CAS No.
309-00-2
319-84-6
319-85-7
319-86-8
58-89-9

5103-71-9
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959-98-8

33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3
72-43-5

8001-35-2

Date
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98

MDL
0.075 ug
0.075 ug
0.075 ug
0.075 ug
0.075 ug
0.075 ug
0.075 ug
O.lSug
0.15 ug
0.15 ug
0.15 ug
0.075 ug
0.15 ug
0.15 ug
0.15 ug
0.15 ug
O.lSug
0.075 ug
0.075 ug
0.075 ug
3.0 us

RL
O.lSug
0.15 ug
0.15 ug
O.lSug
O.lSug
O.lSug
O.lSug
0.30 ug
0.30 ug
0.30 ug
0.30 ug
O.lSug
0.30 ug
0.30 ug
0.30 ug
0.30 ug
0.30 ug
O.lSug
O.lSug
O.lSug
6.0 UR

TABLE 8.2-432

PCBs In Air Trains
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

CAS No.
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Date
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98

MDL
l.Sug
l.Sug
l.Sug
l.Sug
1.5ug
l.Sug
l.Sug

RL
3.0 ug
3.0 ug
3.0 ug
3.0 ug
3.0 ug
3.0 ug
3.0 us

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-433

Nitroaromatic/Nitramine Explosives by HPLC/MS in Air Trains
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
2-Amino-4,6-dinitrotoIuene
4-Amino-2,6-dinitrotolucnc
1 ,3 -Dinitrobenzcnc
2,4-Dinitrotoluene
2,6-Dinitrotoluenc
Hcxahydro-l,3,5-trinitro-l^,5-triazinc
Methyl-2,4,6-trraUTOphenylnitraminc
Nitrobenzene
m-Nitrololuene
p-Nitrotoluene
o-Nitrotoluene
Octahydro-l,3,S,7-tctranitro-l,3,5,7-tetrazocine
1 ,3,5-Trinitrobenzene
2,4,6-Trinitrotoluene

CAS No.
35572-78-2
19406-51-0

99-65-0
121-14-2
606-20-2
121-82-4
479-45-8
98-95-3
99-08-1
99-99-0
88-72-2

2691-41-0
99-35-4
118-96-7

Date
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01
1/1/01

MDL
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug
0.02 ug

RL
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 ug
0.2 us

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006



STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 171 of294

TABLE 8.2-4.34
TO-13

Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Acenaphthene
Acenaphthylene
Acctophenonc
2-Acctylaminofluorene
4-Aminobiphenyl
Aniline
Anthracene
Aramite, Total
Azobenzene
Benzidine
Bcnzo[a]anthraccnc
Bcnzo[b]fluoranthcnc
Benzo[k]fluoramhene
Benzoic acid
Benzo[g,h,i]pcrylcnc
Bcnzo[a]pyrcne
Benzo[e]pyrenc
Benzyl alcohol
Bis(2-chloroethoxy)methane
bis(2-chloroethyl)cthcr
bis(2-chloroisopropyl)ether
bis(2-chloroisopropyl)cthcr
bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalale
Carbazole
4-Chloroaniline
p-Chlorobenzilate
4-Chloro-3-methylphcnol
2-Chloronaphthalene
2-ChIorophcnol
4-Chlorophenyl phenyl ether
Chrysene
Diallatc
Dibenz[aj]acridine
Dibenz(a,h)amhracene
Dibenzoruran
Di-n-butyl phthalate
1 ,2-Dichlorobcnzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophcnol
Diethyl phthalale
O,O-Dicthyi-O-2-pyrazinylphosphorothioate
Dimcthoatc
p-Dimcthylamino azobenzene
7,12-Dimethylbcnz(a)anthracene
3,3'-Dimcthylbcnzidirje

CAS No.
83-32-9
208-96-8
98-86-2
53-96-3
92-67-1
62-53-3
120-12-7
140-57-8
103-33-3
92-87-5
56-55-3
205-99-2
207-08-9
65-85-0
191-24-2
50-32-8
192-97-2
100-51-6
111-91-1
111-44-4
108-60-1
108-60-1
117-81-7
101-55-3
S5-6S-7
86-74-8
106-47-8
510-1S-6
59-50-7
91-58-7
95-57-8

7005-72-3
218-01-9
2303-16-4
224-42-0
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1
120-83-2
87-65-0
84-66-2

297-97-2
60-51-5
60-11-7
57-97-6
119-93-7

Date
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98

MDL
5.0 ug
5.0 ug
5.0 ug
50 ug
25 ug
5.0 ug
5.0 ug
10 ug

5.0 ug
50 ug
5.0 ug

6.22 ug
5.37 ug
14.03 ug
2.43 ug
5.0 ug
Sug

1.66 ug
1.76ug
1.57 ug
1.61 ug
1.61 ug
1.84ug
1.73ug
5.0 ug
5.0 ug
5 ug

5.0 ug
10 ug

1.1 lug
3,25 ug
5.0 ug
5.0 ug
10 ug
10 ug

2.29 ug
5.0 ug

2.74 ug
2.05 ug
2.03 ug
2.00 ug

Sug
2.98 ug
5.0 ug
5.0 ug
25 ug
10 ug
10 ug
10 ug
25 ug

RL
10 ug
10 ug
10 ug

100 ug
50 ug
lOug
10 ug
20 ug
lOug
100 ug
10 ug
10 ug
10 ug
50 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
50 ug
10 ug
10 ug
lOug
10 ug
20 ug
20 ug
10 ug
10 ug
10 ug -
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
10 ug
50 ug
20 ug
20 ug
20 ug
50 ug

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE S.2-4.34
TO-13

Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
alpha,alpha-Dimethyl phenethylamine
2,4-Dimethylphenol
Dimethyl phthalate
1 ,3-Dim'lrobenzene
4,6-Dinitro-2-methylphenol
2,4-Dinurophcnol
2,4-Dinitrotoluene
2,6-Dinitrotolucnc
Dinoscb
Di-n-octyl phthalate
Disulfoton
Ethyl methanesulfonatc
Famphur
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadicnc
Hexachlorc-l,3-cyclopentadicnc
Hexachlorocthane
Hexachloropropene
Indeno[l,2,3-cd]pyrene
Isodrin
Isophorone
Isosafrole, Total
Kepone'
Methapyrilene
2-Mcthylbcnzenamine
3-Methylcholanthrcne
Methyl methanesulfonate
2-Methylnaphthalene
Methyl parathion
2-Methylphcno]
3-Methylphenol
4-MethyIphenol
3-Methylphenol & 4-Mcthylphcnol
Naphthalene
1,4-Naphlhoquinone
1-Naphthylamine
2-Naphthylamine
2-Nitroanilinc
3-Nitroaniline
4-NitroaniIine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
4-Nitroquinoline-l-oxide
N-Nitrosodi-n-butylaminc
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylaminc
N-Nitrosodi-n-propylaminc

CAS No.
122-09-8
105-67-9
131-11-3
99-65-0
534-52-1
51-28-5
121-14-2
606-20-2
88-85-7
117-84-0
298-04-4
62-50-0
52-85-7
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1

1888-71-7
193-39-5
465-73-6
78-59-1
120-58-1
143-50-0
91-80-5
95-53-4
56-49-5
66-27-3
91-57-6
298-00-0
95-48-7
108-39-4
106-44-5

65794-96-9
91-20-3
130-15-4
134-32-7
91-59-8
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
56-57-5
924-16-3
55-18-5
62-75-9
86-30-6

621-64-7

Date
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
5/1/98
3/1/99
5/1/98
3/1/99
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
3/1/99
10/1/98
10/1/98

MDL
25 ug
10 ug
5.0 ug
5.0 ug

22.29 ug
10 ug
5.0 ug
1.01 ug
10 ug

3.98 ug
25 ug
5.0 ug
50 ug

1.45ug
5.0 ug
1.49ug
2.40 ug
25 ug
1.86ug
5.0 ug
2.12 ug
5.0 ug
1.33ug
10 ug
50 ug
25 ug
10 ug
10 ug
5.0 ug
1.75ug
25 ug

6.24 ug
25 ug

6.95 ug
25 ug
1.65ug
25 ug
5.0 ug
5.0 ug
1.56ug

Sug
50 ug

1.84ug
3.43 ug
10 ug
50 ug
5.0 ug
5.0 ug
5.0 ug
1.68ug
1.19us

RL
50 ug
lOug
10 ug
10 ug
50 ug
50 ug
10 ug
10 ug
20 ug
10 ug
50 ug
10 ug

100 ug
10 ug
lOug
10 ug
10 ug
50 ug
10 ug
10 ug
10 ug
10 ug
10 ug
20 ug
100 ug
50 ug
20 ug
20 ug
lOug
10 ug
50 ug
20 ug
50 ug
20 ug
50 ug
10 ug
50 ug
lOug
10 ug
10 ug
10 ug
50 ug
10 ug
50 ug
50 ug
100 ug
10 ug
10 ug
10 ug
10 ug
10 UK

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4J4
TO-13

Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
n-Nitrosomcthylcthylamine
N-Nilrosomorpholinc
N-Nilrosopiperidine
N-Niirosopyrrolidine
N-Nitro-o-totuidine
Parathion
Pcntachlorobcnzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phcnacctin
Phenanthrenc
Phenol
p-Phenylene diamine
Phorate
2-Picolinc
Pronamide
Pyrene
Pyridine
Safrole, Total
1 ,2,4,5-Tetrachlorobenzcnc
2,3,4,6-Tetrachlorophenol
Tetraethyldithiopyrophosphatc(Sulfotepp)
1,2,4-Trichlorobenzcne
2,4,5-Trichlorophcnol
2,4,6-Trichlorophenol
O,O,O-Triethylphosphorothioatc
1 ,3,5-Trinitrobenzcnc

CAS No.
10595-95-6

59-89-2
100-75-4
930-55-2
99-55-8
56-38-2
608-93-5
76-01-7
82-68-8
87-86-5
62-44-2
85-01-8
108-95-2
106-50-3
298-02-2
109-06-8

23950-58-5
129-00-0
110-86-1
94-59-7
95-94-3
58-90-2

3689-24-5
120-82-1
95-95-4
88-06-2
126-68-1
99-35-4

Date
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98

MDL
5.0 ug
5.0 ug
5.0 ug
5.0 ug
10 ug
25 ug
5.0 ug
25 ug
25 ug

18.85 ug
10 ug
5.0 ug
10 ug
50 ug
25 ug
10 ug
10 ug

2.3 lug
10 ug
10 ug
5.0 ug
25 ug
25 ug

2.14 ug
lOug
10 ug
25 ug
25 us

RL
10 ug
10 ug
10 ug
10 ug
20 ug
SOug
10 ug
SOug
SOug
SOug
20 ug
10 ug
SOug
lOOug
SOug
20 ug
20 ug
10 ug
20 ug
20 ug
10 ug
SOug
SOug
10 ug
10 ug
SOug
SOug
SOus

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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Parameter
Hexachloroethane

CAS No.
67-72-1

Date
10/1/98

MDL
0.045 ug

RL
0.1 ug

TABLE 8.2-4.36

8290
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1, 2,3,4,6,7 ,9-HeDtachlorodibcnzo-p-dioxin
1,2,3,4,6,7,9-Heptachlorodibcnzofuran
Total Hcxachlorodibenzo-p-dioxins
Total Hexachlorodibenzorurans
1, 2,3,4 ,6,7,8-Heptachlorodibenzo-p-dioxin
Total Hcptachlorodibenzo-p-dioxins
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibcnzofuran
Total Heptachlorodibenzofurans
1.2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,7 ,8-Hexachlorodibcnzo-p-dioxin
1,2,3,6,7 ,8-Hexachlorodibenzo-p-dioxin
1 ,2,3,4,7,8-Hexachlorodibcnzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
132,3,7,8,9-Hexachlorodibenzoruran
2,3,4,6,7,8-Hexachlorodibenzoruran
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
1,2,3,7 ,8-Pentachlorodibenzo-p-dioxin
1 ,2,3,7,8-Pcntachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
1,2,3.4,7-Pentachlorodibenzo-p-dioxin
Total Pentachlorodibcnzo-p-dioxins
Total Pentachlorodibcnzofurans
2,3,7 ,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
1 ,3,6,8-Tetrachlorodibenzo-p-dioxin
1,3,7,9-Tctrachlorodibcnzo-p-dioxin
Total Tetrachlorodibenzo-p-dioxins
1 ,2,7,8-Tetrachlorodibenzoturan
1 ,3,6,8-Tctrachlorodibenzofuran
Total Tetrachlorodibenzofurans

CAS No.
5S200-70-7
70648-25-8
34465-46-8
55684-94-1
35822-46-9
37871-00-4
67562-39-4
55673-89-7
38998-75-3
19408-74-3
39227-28-6
57653-85-7
70648-26-9
57117-44-9
72918-21-9
60851-34-5
3268-87-9

39001-02-0
40321-76-4
57117-41-6
57117-31-4
39227-61-7
36088-22-9
30402-15-4
1746-01-6

51207-31-9
33423-92-6
62470-53-5
41903-57-5
58802-20-3
71998-72-6
55722-27-5

Date
3/1/99
3/1/99
8/1/98
8/1/9S
9/1/97
8/1/98
9/1/97
9/1/97
S/l/98
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
3/1/99
8/1/98
8/1/98
9/1/97
9/1/97
3/1/99
3/1/99
8/1/98
3/1/99
3/1/99
8/1/98

MDL
50 pg
50 PS
OPS
OPS

5.00 ps
Opg

5.00 pg
S.lSps

Opg
6.74 ps
10.12 pg
6.96 PS
5.80 pg
5.00 PE
6.76 pg
6.94 ps
19.82 pg
lO.Opg
5.00 PE
5.00 PS
6.10 ps
50 pg
OPE
Opg

2.46 pg
1.34pg
10 pg
10 pg
OPE
10 PE
10 PS
OPS

RL"'
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

This is an isotope dilution method which follows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4 37

SW846 0023A/8290
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Total Hexachlorodibenzo-p-dioxins
Total Hcxachlorodibenzorurans
1,2,3,4,6,7,8-Heptachlorodibcnzo-p-dioxin
Total Heptachlorodibenzo-p-dioxins
1,2,3,4,6,7,8-Heptachlorodibcnzofuran
1,2,3,4,7 ,8,9-Hcptachlorodibcnzofuran
fotal Heputchlorodibcnzorurans
1,2,3,7 ,8,9-Hexachlorcdibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorcdibenzo-p-dioxin
1,2,3,6, 7,8-Hexachlorodibcnzo-p-dioxin
1 ,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzoruran
1 ,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hcxachlorodibcnzofuran
Octachlorodibenzc-p-dioxin
Octachlorodibenzofuran
1,2,3,7,8-Pcntachlorodibenzo-p-dioxin
1 ,2,3 ,7,8-Pentachlorodibenzoruran
2,3,4,7,8-Pcntachlorodibcnzoruran
Total Pentachlorodibenzo-p-dioxins
Total Pcntachlorodibenzofurans
2,3,7 ,8-Tetrachlorodibenzo-p-dioxin
2,3,7 ,8-Tetrachlorodibenzoturan
Total Tetrachlorodibcnzc-p-dioxins
Total Tetrachlorodibcnzoturans

CAS No.
34465-46-8
55684-94-1
35822-46-9
37871-00-4
67562-39-4
55673-89-7
38998-75-3
19408-74-3
39227-28-6
57653-85-7
70648-26-9
57117-44-9
72918-21-9
60851-34-5
3268-87-9

39001-02-0
40321-76-4
57117-41-6
57117-31-4
36088-22-9
30402-15-4
1746-01-6

51207-31-9
41903-57-5
55722-27-5

Date
8/1/98
8/1/98
9/1/97
8/1/98
9/1/97
9/1/97
8/1/98
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
8/1/98
8/1/98
9/1/97
9/1/97
8/1/98
8/1/98

MDL
NR
NR

5.00 pg
NR

5.0 pg
5.18 pg

NR
6.74 pg
10.12 pg
6.96 pg
5.80 pg
5.0 pg

6.76 pg
6.94 pg
19.82 pg
10.0 pg
5.0 pg
5.0 pg
6.10 pg

NR
NR

2.46 pg
1.34pg

NR
NR

RL"1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

This is an isotope dilution method whichfollows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-438

CFR60A23
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,2,3,4,6,7,9-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7 ,9-Heptachlorodibenzofuran
Total Hexachlorodibenzo-p-dioxins
Total Hexachlorodibcnzofurans
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
Total Heptachlorodibenzo-p-dioxins
1,2,3,4,6,7,8-Heptachlorodibenzoturan
1,2,3,4,7,8,9-Heptachlorodibcnzoruran
Total Heptachlorodibenzofurans
1,2,3,7,8,9-Hexachlorodibcnzc-p-dioxin
1 ,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1 ,2,3,4,7,8-Hexachlorodibenzofuran
1 ,2,3,6,7,8-Hcxachlorodibenzofuran
1,2,3,7 ,8,9-Hexachlorodibenzoruran
2,3,4,6,7,8-Hexachlorodibenzoturan
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
1 ,2,3,7,8-Pentachlorodibcnzo-p-dioxin
1 ,2,3,7 ,S-Pcntachlorodibcnzoruran
2,3,4,7 ,8-Pentachlorodibenzoruran
1,2,3,4,7 -Pentachlorodibcnzo-p-dioxin
Total Pentachlorodibenzo-p-dioxins
Total Pcntachlorodibenzofurans
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzoturan
1 ,3,6,8-Tetrachlorodibcnzo-p-dioxin
1 ,3,7,9-Tctrachlorodibenzo-p-dioxin
Total Tctrachlorodibenzo-p-dioxins
1 ,2,7,8-Tetrachlorodibenzofuran
1,3,6,8-Tetrachlorodibcnzoruran
Total Tctrachlorodibcnzorurans

CAS No.
58200-70-7
70648-25-8
34465-46-8
55684-94-1
35822-46-9
37871-00-4
67562-39-4
55673-S9-7
38998-75-3
19408-74-3
39227-28-6
57653-85-7
70648-26-9
57117-44-9
72918-21-9
60851-34-5
3268-87-9
39001-02-0
40321-76-4
57117-41-6
57117-31-4
39227-61-7
36088-22-9
30402-15-4
1746-01-6

51207-31-9
33423-92-6
62470-53-5
41903-57-5
58802-20-3
71998-72-6
55722-27-5

Date
3/1/99
3/1/99
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
3/1/99
9/1/97
9/1/97
9/1/97
9/1/97
3/1/99
3/1/99
9/1/97
3/1/99
3/1/99
9/1/97

MDL
50 pg
50 pg
NR
NR

5.00 pg
NR

5.00 pg
5.18 pg

NR
6.74 pg
10.12 pg
6.96 pg
5.80 pg
5.00 pg
6.76 pg
6.94 pg
19.82pg
10.0 pg
5.00 pg
5.00 pg
S.lOpg
50 pg
NR
NR

2.46 pg
1.34pg
10 pg
10 pg
NR

10 pg
10 pg
NR

RL<"
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

This is an isotope dilution method whichfollows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-439

CA-2 CARB 428
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
1,2,3,4,6,7 ,8-Heptachlorodibenzc-p-dioxin
1,2,3,4,6,7,8-Hcptachlorodibcnzofuran
1,2,3,4,7,8,9-Hcptachlorodibenzofuran
1,2,3,7 ,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,7 ,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7 ,8-Hexachlorodibenzo-p-dioxin
1 ,2,3,4,7,8-Hcxachlorodibenzofuran
1,2,3,6,7,8-Hcxachlorodibenzofuran
1 ,2,3,7 ,8,9-Hexachlorodibenzoruran
2,3,4,6,7,8-Hexachlorodibenzoruran
Octachlorodibenzo-p-dioxin
Octachlorodibcazoruran
1 ,2,3,7 ,8-Pentachlorodibenzo-p-dioxin
1 ,2,3,7,8-Pentachlorodibenzofuran
2,3,4, 7,8-Pentachlorodibcnzoniran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tctrachlorodibenzofuran

CAS No.
35822-46-9
67562-39-4
55673-89-7
19408-74-3
39227-28-6
57653-85-7
70648-26-9
57117-44-9
72918-21-9
60851-34-5
3268-87-9

39001-02-0
40321-76-4
57117-41-6
57117-31-4
1746-01-6

51207-31-9

Date
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97
9/1/97

MDL
5.00 pg
5.00 pg
5.18 pg
6.74 pg
10.12 pg
6.96 pg
5.80 pg
5.00 pg
6.76 pg
6.94 pg
19.82 pg
10.0 pg
5.00 pg
5.00 pg
6.10 pg
2.46 pg
1.34 ps

RL<"
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

This is an isotope dilution method whichfollows the EDL convention for determining sample specific reporting limits.

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.40

EPA-14 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

2,2',3,31,4,4',5,5',6-Nonachlorobiphenyl
2,2',3,3',4,4',5,S'-Ocuichlorobiphenyl

2,2',3,3',4,4',5,6,6'-Nonachlorobiphcnyl
2,2',3,3',4,4',5,6'-Octachlorobiphenyl

2,2',3,3',4,4',5,6-Octachlorobiphcnyl

2,21,3,31,4,4',5.Heptachlorobiphenyl
2,2',3,3',4,4',6,6'-Octachlorobiphenyl
2,2',3,3',4,4',6-Heptachlorobiphenyl

2,2',3,3',4,4'-Hexachlorobiphenyl

Z,2',3,3',4,5,5',6,6'-Nonachlorobiphcnyl
2,2',3,3',4,5,5',6'-Octachlorobiphcnyl

2,2',3,3',4,5,5',6-Octachlorobiphenyl
2,2',3,31,4,5,5'-Hcpiachlorobiphenyl
2,2',3,3',4,5,6,6'-Octachlorobiphenyl

2,2*,3,3l,4,5',6,6'-Octachlorobiphenyl
2,2',3,3',4',5,6-Hcptachlorobiphenyl

2,2',3,3',4,5',6-Heptachlorobiphcnyl
!,2',3,3',4,5,6'-Heptachlorobiphenyl

2,2',3,3',4,5,6-Hcptachlorobiphenyl

2,2',3,3',4,5'-Hexachlorobiphenyl
2,2',3,3',4,5-Hexachlorobiphenyl

2,2',3,3',4,6,6'-Heptachlorobiphenyl

2,2',3,3',4,6'-Hexachlorobiphenyl
2,2',3,3',4,6-HcxachIorobiphenyl
2,2',3,3',4-Pentachlorobiphenyl
2,2',3,3',5,5',6,6'-octachlorobiphenyl

2,2',3,3',5,5',6-Hcptachlorobiphcnyl

Z,2',3,3',5,5'-Hexachlon>biphcnyl

2,2',3,3',5,6,6'-Heptachlorobiphenyl
2,2',3,3',5,6'-Hcxachlorobiphenyl

2,2',3,3',5,6-Hcxachlorobiphenyl

2,2',3,3',5-Pentachlorobiphenyl

2,2',3,3',6,6'-Hexachlorobiphenyl
2,2',3,3',6-Pemachlorobiphenyl
2,2',3,3'-Tetrachlorobiphenyl

2,2',3,4,4',5,5',6-Octachlorobiphenyl
2,2',3,4,4',5,5l-Hcptachlorobiphenyl

2,2',3,4,4',5,6,6'-Octachlorobiphcnyl

!,2',3,4,4',5',6-Heptachlorobiphcnyl

CAS No.

40186-72-9

35694-08-7

52663-79-3
42740-50-1
52663-78-2
35065-30-6

33091-17-7

52663-71-5

38380-07-3
52663-77-1

52663-75-9
68194-17-2
52663-74-8

52663-73-7
40186-71-8

52663-70-4
40186-70-7
38411-25-5

68194-16-1

52663-66-8

55215-18-4
52663-65-7

38380-05-1
61798-70-7
52663-62-4

2136-99-4

52663-67-9
35694-04-3

52663-64-6
52744-13-5

52704-70-8
60145-20-2
38411-22-2

52663-60-2

38444-93-8
52663-76-0

35065-29-3

74472-52-9
52663-69-1

Date

2/1/00

2/1/00

2/1/00
11/1/01

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
11/1/01
11/1/01
2/1/00

2/1/00
2/1/00

2/1/00

2/1/00
11/1/01
11/1/01

2/1/00

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00

11/1/01
11/1/01

2/1/00

2/1/00

2/1/00
11/1/01
2/1/00

2/1/00
2/1/00

2/1/00
11/1/01
11/1/01

MDL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.40

EPA-14 1668
Method Detection Limits (MDL) and Reporting Limits (RL)
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TABLE 8.2-4.40

EPA-14 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

2,2',3,4,4',5,6'-Heptachlorobiphenyl
2,2',3,4,4',5,6-Heptachlorobiphenyl

2,2',3,4,4',S'-Hcxachlorobiphenyl
2,2',3,4,4',5-Hexachlorobiphenyl

2,21,3,4,4',6,6'-Heptachlorobiphenyl
2,2',3,4,4',6'-Hcxachlorobiphenyl
2,2',3,4,4',6-Hexachlorobiphenyl

2,2',3,4,4'-Pcntachlorobiphcnyl
2,2',3,4,5,5',6-Heptachlorobiphcnyl

2,2',3,4',5,5',6-Hcptachlorobiphenyl

2,2',3,4,5,5'-Hexachlorobiphcnyl
2,2',3,4',5,5'-Hexachlorobiphenyl
2,2',3,4,S,6,6'-Heptachlorobiphenyl

2,2',3,4',5,6,6'-Heptacblorobiphenyl
2,2',3,4',5',6-Hexachlorobiphcnyl

2,2',3,4,5,6'-Hexachlorobiphcnyl

2,2',3,4',5,6'.Hexachlorobiphenyl
2,2',3,4,5,6-Hexachlorobiphenyl

2,2',3,4',5,6-Hexachlorobiphenyl
2,2',3,4,5',6-Hexachlorobiphenyl

2,2',3,4,5'-Pcntachlorobiphenyl

2,2',3,4,5-Pentachlorobiphcnyl
2,2',3',4,5-Pentaohlorobiphenyl
2,2',3,4',5-Pcntachlorobiphenyl

2,2',3,4,6,6'-Hcxachlorobiphcnyl

2J',3,4',6,6'-Hcxachlorobiphcnyl

2,2',3',4,6-Pentachlorobiphenyl
2,2',3,4',6-Pentachlorobiphenyl
2,2',3,4,6'-Pentachlorobiphenyl

2,2',3,4,6-Pcntachlorobiphenyl
!,2',3,4'-Tetrachlorobiphcnyl

2,2',3,4-Tctrachlorobiphenyl

2,2',3,5,5',6-Hexachlorobiphcnyl
2,2',3,5,5'-PentachIorobiphenyl
2,2',3,5,6,6'-Hexachlorobiphenyl

2,2',3.5',6-Pcntachlorobiphenyl

2,2',3,5,6'-Pcntachlorobiprienyl

2,2',3,5,6-Pentachlorobiphenyl
2,2',3,5'-Tctrachlorobiphenyl

i,2'.3,5-TetrachlorobiphenyI

CAS No.

60145-23-5
74472-47-2

35065.28-2
35694-06-5
74472-48-3

59291-64-4

56030-56-9
65510-45-4

52712-05-7
52663-68-0
52712-04-6

51908-16-8
74472-49-4

74487-85-7
38380-04-0

68194-15-0
74472-41-6

41411-61-4

68194-13-8

68194-14-9
38380-02-8

55312-69-1
41464-51-1

68194-07-0

74472-40-5
68194-08-1
60233-25-2

68194-05-8

73575-57-2

55215-17-3
36559-22-5
52663-59-9
52663-63-5

52663-61-3
68194-09-2

38379-99-6
73575-55-0

73575-56-1

41464-39-5

70362-46-8

Date

2/1/00
2/1/00

11/1/01
2/1/00
2/1/00

1 1/1/01
11/1/01

11/1/01
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

2/1/00

11/1/01
2/1/00
2/1/00

2/1/00
11/1/01

2/1/00

11/1/01
2/1/00
1 1/1/01

11/1/01

11/1/01
11/1/01
1 1/1/01
11/1/01

1 1/1/01
11/1/01

2/1/00

11/1/01
11/1/01
11/1/01
2/1/00

2/1/00

2/1/00
2/1/00

11/1/01

2/1/00

MDL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the L1MS system only as dictated by SOP SAC-QA-0006

Parameter

2,2',3,6,6'-PcmacblorobiphenyI

2,2',3,6'-Tetrachlorobiphcnyl

2,2',3,6-Tetrachlorobiphenyl
2,2',3-Trichlorobiphenyl
2,2',4,4',5,5'-Hexachlorobiphenyl

2,2',4,4',5,6'-Hexachlorobiphenyl
2,2',4,4',5-Pcntachlorobiphenyl

2,2',4,4',6,6'-Hexachlorobiphcnyl

2,2',4,4',6-Pentachlorobiphcnyl
2,2',4,4'-Tetrachlorobiphenyl
2,2',4,5,5'-Pcntachlorobiphenyl
2,2',4,5',6-Pemachlorobiphenyl

2,2',4,5,6'-Pentachlorobiphenyl

2,2',4,5'-Tetrachlorobiphcnyl

2,2',4,S-Tettachlorobiphenyl
2,2',4,6,6'-Pentachlorobiphenyl
2,2',4,6'-Tetrachlorobiphenyl

2,2',4,6-TctrachlorobiphcnyI

2,2',4-Trichlorobiphcnyl

2,2',5,5'-Tetrachlorobiphcnyl
2,2',5,6'-Tetrachlorobiphenyl
2,2',5-Trichlorobiphenyl

2,2',6,6'-Tctrachlorobiphenyl
2,2',6-Trichlorobiphcnyl

2,2'-Dichlorobiphenyl
2,3,3',4,4',5,5',6-Octachlorobiphenyl
W^'AS'-Heptachlorobiphenyl
2,3,3',4,4',5,6-Heptachlorobiphenyl
2,3,3',4,4',5',6-Heptachlorobiphenyl

2,3,3',4,4',5'-Hcxachlorobiphenyl
2,3,3',4,4',5-Hexachlorobiphenyl

2,3,3',4,4',6-Hexachlorobiphcnyl

2,3,3' ,4,4'-Pentachlorobiphenyl
2,3,3',4,5,5',6-Heptachlorobiphenyl
2,3,3',4',S,51,6-Hcptachlorobiphenyl

2,3,3',4,5,5'-Hexachlorobiphcnyl

2,3,3',4',5,5'-Hexachlorobiphcnyl

2,3,3',4,5,6-Hexachlorobiphenyl
2,3,3',41,5,6-Hexachlorobiphenyl

2,3,3',4,5',6-Hexachlorobiphenyl

CAS No.

73575-54-9
41464-47-5

70362-45-7

38444-78-9

35065-27-1
60145-22-4
38380-01-7
33979-03-2
39485-83-1

2437-79-8
37680-73-2

60145-21-3

68194-06-9
41464-40-8

70362-47-9
56558-16-8

68194-04-7
62796-65-0
37680-66-3
35693-99-3

41464-41-9
37680-65-2

15968-05-5
38444-73-4

13029-08-8

74472-53-0

39635-31-9
41411-64-7

74472-50-7
69782-90-7
38380-08-4
74472-42-7
32598-14-4

74472-51-8
69782-91-8

39635-35-3
39635-34-2

41411-62-5

74472-44-9
74472-43-8

Date

1 1/1/01

2/1/00
11/1/01

2/1/00
2/1/00

11/1/01

2/1/00
11/1/01
11/1/01
2/1/00

1 1/1/01
2/1/00

2/1/00

11/1/01
2/1/00

2/1/00
2/1/00

11/1/01

2/1/00
1 1/1/01
2/1/00

11/1/01
2/1/00

11/1/01
2/1/00
2/1/00

2/1/00
2/1/00

11/1/01
2/1/00

11/1/01
2/1/00
2/1/00

11/1/01
2/1/00

2/1/00
2/1/00

2/1/00

11/1/01

11/1/01

MDL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg
40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.40

EPA-14 1668
Method Detection Limits (MDL) and Reporting Limits (RL)
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TABLE 8.2-4.40

EPA-14 1668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

2,3,3',4',5',6-Hexachlorobiphenyl
2',3,3',4,5-Pentachlorobiphenyl

2,3,31,4,5'-Pcntachlorobiphenyl

2,3,3',4,5-Pentachlorobipncnyl
2,3,3',4',5-Pentachlorobiphcnyl

2,3,3',4,6-Pentachlorobiphenyl
2,3,3',4',6-Pcntachlorobiphenyl
!,3,3',4'-Tclrachlorobiphenyl
2,3,3',4-Tetrachlorobiphenyl

2,3,3',5,5',6-Hcxachlorobiphenyl
2,3,3',5,5'-Pcmachlorobiphenyl

2,3,3',5,6-Pentachlorobiphcnyl

2,3,3',5',6-Pentachlorobiphcnyl
2,3,3',5'-TetrachlorobiphenyI

2,3,3',5-Tcrrachlorobiphenyl

2,3,3',6-Tetrachlorobiphenyl
2,3,3'-Trichlorobiphenyl

2,3',4,4',5,5'-Hexachlorobiphenyl
2,3,4,4',5,6-Hcxachlorobiphenyl
2,3',4,4',5',6-Hcxachlorobiphcnyl

2,3,4,4',5-Pentachlorobipheny)
2',3,4,4',5-Pentachlorobiphenyl

2,3',4,4',5-Pentachlorobiphcnyl
2,3,4,4',6-Pemachlorobiphenyl
2,3',4,4',6-Pentachlorobiphenyl

2,3,4,4'-Tctrachlorobiphcnyl
2,3',4,4'-Tetrachlorobiphcnyl

r.S.W-Pentachlorobiphcnyl
2,3',4,5,5'-Pentachlorobiphenyl
I'.SAS^'-Pcntachlorobiphenyl

2,3,4,5,6-Pentachlorobiphenyl
2,3',4,5',6-Pcntachlorobiphenyl

2,3,4',5,6-Pentachlorobiphcnyl

2,3,4,5-Tetrachlorobiphcnyl
2',3,4,5-Tctrachlorobiphenyl

2,3,4',5-Tctrachlorobiphenyl

2,3',4',5-Tetrachlorobipbenyl

2,3',4,5'.Tetrachlorobiphcnyl
i,3',4,5-TetrachlorobiphenyI

2,3,4,6-Tctrachlorobiphenyl

CAS No.

74472-45-0
76842-07-4

70362-41-3

70424-69-0
70424-68-9
74472-35-8
38380-03-9
41464-43-1

74338-24-2

74472-46-1
39635-32-0

74472-36-9
68194-10-5

41464-49-7

70424-67-8
74472-33-6

38444-84-7
52663-72-6

41411-63-6
59291-65-5
74472-37-0

65510-44-3

31508-00-6
74472-38-1

56558-17-9
33025-41-1

32598-10-0

70424-70-3
68194-12-7
74472-39-2

18259-05-7
56558-18-0

68194-11-6

33284-53-6
70362-48-0

74472-34-7

32598-11-1
73575-52-7
73575-53-8

54230-22-7

Date

11/1/01
2/1/00
2/1/00

2/1/00
11/1/01
2/1/00

2/1/00

2/1/00
11/1/01
2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00

11/1/01

2/1/00
11/1/01
2/1/00

2/1/00
11/1/01
2/1/00

2/1/00
2/1/00
2/1/00

2/1/00

11/1/01

11/1/01
11/1/01
11/1/0!

11/1/01

2/1/00

2/1/00
11/1/01

2/1/00
2/1/00

2/1/00
11/1/01

MDL
40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated to the LIMS system only as dictated by SOP SAC-QA-0006

Parameter

2,3',4,6-Tetrachlorobiphenyl
2,3,4' ,6-Teuachlorobiphenyl
2,3t,4',6-Tetrachlorobiphenyl

2',3,4-Trichlorobiphenyl

2,3,4'-Trichlorobiphcnyl

2,3,4-Trichlorobiphenyl
2,3',4-Trichlorobiphenyl
2,3',5,5'-Tctrachlorobiphenyl
2,3,5,6-TctrachIorobiphenyl
2,3',5',6-Tetrachlorobiphenyl

2,3,5-Trichlorobiphcnyl
2',3,5-Trichlorobipbenyl

2,3',5-Trichlorobiphenyl

2,3,6-Trichlorobiphenyl

2,3',6-Trichlorobiphenyl

2,3'-Dichlorobipheoyl

2,3-Dichlorobiphcnyl
2,4,4',5-Tetrachlorobiphenyl
2,4,4' ,6-Terrachlorobiphenyl
2,4,4-Trichlorobiphcnyl

2,4,5-Trichlorobiphenyl
2,4',5-Trichlorobiphenyl

2,4,6-Trichlorobiphcnyl

2,4',6-Trichlorobiphenyl
2,4'-Dichlorbiphenyl

2,4-Dichlorobiphcnyl
2,5-Dichlorobiphenyl
2,6-Dichlorobiphcnyl

2-Chlorobiphenyl
!,3',4,41,S,5'-Hexachlorobiphenyl
J,3',4,4',5-Pentachlorobiphenyl
S,3',4,4'-Tctrachlorobiphenyl

J,3',4,5,5'-Pcntachlorobiphenyl
3,3',4,5'-TetrachiorobiphenyI

3,3',4,5-Tetrachlorobiphcnyl

5,3',4-Trichlorobiphenyl
J,3',5,5'-Tetrachlorobiphenyl

3,3',5-Trichlorobiphcnyl

3,3'-Dichlorobiphenyl
J,4,4',5-Tetrachlorobiphenyl

CAS No.

60233-24-1
52663-58-8
41464-46-4

38444-86-9

38444-85-8
55702-46-0

55712-37-3
41464-42-0
33284-54-7

74338-23-1
55720-44-0

37680-68-5
38444-81-4

55702.45-9
38444-76-7
25569-80-6

16605-91-7
32690-93-0
32598.12-2

7012-37-5
15862-07-4

16606-02-3

35693-92-6

38444-77-8
34883-43-7

33284-50-3

34883-39-1
33146-45-1
2051-60-7

32774-16-6
57465-28-8

32598-13-3
39635-33-1

41464-48-6

70362-49-1
37680-69-6

33284-52-5

38444-87-0
2050-67-1
70362-50-4

Date

11/1/01

1 1/1/01

2/1/00
1 1/1/01

11/1/01
2/1/00
! 1/1/01

2/1/00

2/1/00
2/1/00
2/1/00

2/1/00
1 1/1/01

2/1/00
1 1/1/01
2/1/00

2/1/00
2/1/00

2/1/00
2/1/00
11/1/01
2/1/00

1 1/1/01
2/1/00

1 1/1/01
2/1/00
2/1/00
2/1/00

11/1/01

2/1/00

11/1/01
11/1/01
2/1/00

2/1/00

2/1/00

2/1/00
1 1/1/01

2/1/00

2/1/00

11/1/01

MDL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.40

EPA-141668
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter

3,4,4'-Trichlorobiphenyl

5,4,5-Trichlorobiphcnyl

3,4',5-Trichlorobiphenyl
!,4'-Dichlorobiphenyl

J,4-DichIorobiphenyl

3,5-Dichlorobiphenyl

J-Chlorobiphenyl
*,4'-Dichlorobiphenyl
4-chlorobipheny!
Total Monochlorobiphenyl

Total Dichlorobiphenyl
Total Trichlorobiphenyl
Total Tctrachlorobiphenyl

Total Pentachlorobiphenyl
Total Hexachlorobiphenyl
Total Heplachlorobiphenyl

Total Octachlorobiphenyl
Total Nonachlorobiphcnyl

Dccachlorobiphenyl

CAS No.

38444-90-5
53555-66-1

38444-88-1

2974-90-5

2974-92-7
34883-41-5
2051-61-8
2050-68-2

2051-62-9
27323-18-8

25512-42-9

25323-68-6
26914-33-0

25429-29-2

26601-64-9
28655-71-2

55722-26-4

53742-07-7
2051-24-3

Date

2/1/00

11/1/01
11/1/01

11/1/01
2/1/00

2/1/00

11/1/01
2/1/00
11/1/01

4/1/00
4/1/00

4/1/00
4/1/00

4/1/00
4/1/00

11/1/01
4/1/00

4/1/00
2/1/00

MDL
40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR

RL

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

40 pg

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.41

CA-2 CARB 429 MOD
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Acenaphthcnc
Acenaphthylene
Anthracene
Benzo[a]anthraccnc
Benzo[b]fluoranthcnc
Bcnzo[k]fluoramhcnc
Benzo[g,h,i]perylene
Benzo[a]pyrene
Benzo[c]pyrcne
Chryscne
Dibenz(a,h)amhracene
Fluoranthene
Fluorene
mdeno[ 1 ,2,3-cd]pyrene
2-Mcthylnaphthalene
Naphthalene
Perylene
Phcnanthrenc
Pyrene

CAS No.
83-32-9
208-96-8
120-12-7
56-55-3
205-99-2
207-08-9
191-24-2
50-32-8
192-97-2
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-57-6
91-20-3
19S-55-0
85-01-8
129-00-0

Date
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98
10/1/98

MDL
lO.Ong
10.0 ng
lO.Ong
lO.Ong
lO.Ong
lO.Ong
10.0 ng
10.0 ng
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
10.0 ng
10.0 ng
10.0ns

RL
10.0 ng
lO.Ong
lO.Ong
10.0 ng
lO.Ong
10.0 ng
10.0 ng
10.0 ng
lO.Ong
lO.Ong
10.0 ng
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
lO.Ong
10.0 ng

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.42

6020
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Cerium
Cesium
Chromium, Total
Cobalt
Copper
Dysprosium
Erbium
Europium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Holmium
Iridium
Iron
Lanthanum
Lead
Lithium
Lutctium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Niobium
Palladium
Phosphorus
Platinum
Potassium
Praseodymium
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-45-1
7440-46-2
7440-47-3
7440-48-4
7440-50-8
7429-91-6
7440-52-0
7440-53-1
7440-54-2
7440-55-3
7440-56-4
7440-57-5
7440-58-6
7440-60-0
7439-88-5
7439-89-6
7439-91-0
7439-92-1
7439-93-2
7439-94.3
7439-95-4
7439-96-5
7439-97-6
7439-98-7
7440-00-8
7440-02-0
7440-03-1
7440-05-3
7723-14-0
7440-06-4
7440-09-7
7440-10-0
7440-15-5
7440-16-6
7440-17-7
7440-18-8
7440-19-9
7440-20-2
7782-49-2
7440-21-3
7440-22-4

Date
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
3/1/00
671/98
6/1/98
3/1/00
3/1/00
3/1/00
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
6/1/98
3/1/00
6/1/98
3/1/00
3/1/00
6/1/98
3/1/00
3/1/00
3/1/00
3/1/00
6/1/98
3/1/00
6/1/98
6/1/98
6/1/98
6/1/98
3/1/00
6/1/98
6/1/98
6/1/98
671/98
6/1/98
6/1/98
6/1/98
3/1/00
3/1/02
3/1/00

MDL
2.1 ug

0.036 ug
0.50 ug
0.96 ug
0.078 ug
6.3 ug

0.074 ug
15 ug
5.0 ug
5.0 ug
0.92 ug
0.057 ug
0.056 ug

5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
17 ug
5.0 ug

0.066 ug
0.849 ug
5.0 ug
0.79 ug
0.087 ug
0.035 ug
0.60 ug
5.0 ug

0.098 ug
5.0 ug
5.0 ug
SOug
5.0 ug
4.0 ug
5.0 ug
5.0 ug
5.0 ug
S.Oug
5.0 ug
S.Oug
S.Oug
1.7ug
25 ug

0.03 ug

RL
SOug
2.0 ug
2.0 ug
1.0 ug
1.0 ug
10 ug
1.0 ug
SOug
S.Oug
S.Oug
2.0 ug
1.0 ug
2.0 ug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
SOug
S.Oug
1.0 ug
S.Oug
S.Oug
S.Oug
1.0 ug
0.2 ug
1.0 ug
S.Oug
2.0 ug
S.Oug
S.Oug
SOug
S.Oug
SOug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
S.Oug
2.0 ug
SOug
1.0 ug

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
arc updated in the LIMS system only as dictated by SOP SAC-QA-0006

TABLE 8.2-4.42
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6020
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Sodium
Strontium
Tantalum
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Ytterbium
Yttrium
Zinc
Zirconium

CAS No.
7440-23-5
7440-24-6
7440-25-7
13494-80-9
7440-27-9
7440-28-0
7440-29-1
7440-30-4
7440-31-5
7440-32-6
7440-33-7
7440-61-1
7440-62-2
7440-64-4

Q713
7440-66-6
7440-67-7

Date
3/1/00
3/1/00
6/1/98
6/1/98
6/1/98
3/1/00
6/1/98
6/1/98
3/1/00
3/1/00
6/1/98
3/1/00
3/1/00
6/1/98
6/1/98
3/1/00
6/1/98

MDL
Hug

0.28 ug
5.0 ug
5.0 ug
5.0 ug

0.341 ug
5.0 ug
5.0 ug
1.42ug
0.43 ug
5.0 ug

0.067 ug
3.112ug
5.0 ug
5.0 ug
1.0 ug
5.0 ug

RL
SOug
5.0 ug
5.0 ug
5.0 ug
5.0 ug
1.0 ug
5.0 ug
5.0 ug
10 ug
2.0 ug
5.0 ug
5.0 ug
10 ug
5.0 ug
5.0 ug
5.0 ug
5.0 ug

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2A43

6010 Trace-level
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Thallium
Tin
Titanium
Vanadium
Zinc

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9
7440-28-0
7440-31-5
7440-32-6
7440-62-2
7440-66-6

Date
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00
10/1/00

MDL
14.6 ug
2.2 ug
4.2 ug
LOug

0.18 ug
5.3 lug
0.37 ug
6.7 ug

0.51 ug
0.88 ug
2.82 ug
11.5 ug
l.Sug
1.35 ug
11.6 ug
0.65 ug
l.Sug
1.2ug

2.32 ug
45.4 ug
3.65 ug
2.23 ug
0.99 ug
8.23 ug
0.26 ug
3.0 ug
3.0 ug
2.65 ug
0.42 ug
0.89 ug
3.27 ug

RL
100 ug
10 ug
10 ug
10 ug
S.Oug
100 ug
2.0 ug
SOug
S.Oug
10 ug
lOug
SOug
3.0 ug
SOug
SOug
S.Oug
40 ug
40 ug

300 ug
lOOug
S.Oug
100 ug
S.Oug
100 ug
SOug
10 ug
10 ug
SOug
10 ug
SOug
20 UB

Current as of date generated. Please contact laboratory for current values as needed. MDLs arc performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.44

6010
Method Detection Limits (MDL) and Reporting Limits (RL)

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Thallium
Tin
Titanium
Vanadium
Zinc

CAS No.
7429-90-S
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9
7440-28-0
7440-31-5
7440-32-6
7440-62-2
7440-66-6

Date
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
8/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98
4/1/98

MDL
43 ug
31 ug
43 ug

0.43 ug
0.09 ug
Hug
3.1 ug
27 ug
2.8 ug
7.4 ug
2.1 ug
3.9 ug
Slug
2.6 ug
25 ug

0.69 ug
4.6 ug
16 ug

120 ug
600 ug
Slug
S.Oug
3.2 ug
36 ug

0.33 ug
35 ug
53 ug
22 ug
1.7 ug
2.1 ug
2.1 ua

RL
200 ug
60 ug
300 ug
200 ug
S.Oug
200 ug
S.Oug

5000 ug
10 ug
SOug
25 ug
lOOug
SOug
SOug

5000 ug
15 ug
40 ug
40 ug
300 ug
5000 ug
250 ug
100 ug
10 ug

5000 ug
SOug
100 ug

2000 ug
100 ug
SOug
20 ug
20 UE

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.2-4.45
General Chemistry Methods

Method Detection Limits (MDL) and Reporting Limits (RL)

Method
CA-3 CARB 421
CA-3 CARB 421
CA-3 CARB 421
CA-3 CARB 42]
CA-3 CARB 421
CA-3 CARB 421
CA-3 CARB 421
CA-4carb42S
CA-4 CARB 426
CFR60A 26A
CFR60A26A
CFR60A 26A
CFR60A 26A
CFR60A5
CFR60A 5
CFR60A 5
CFR63N 306
EPA-18GRAV
MCAWW 350.1
MCAWW 350.1
SW8460061
SW8467I96A
SW846 9057
SW8469057
SW846 9057 MOD

Parameter
Nitrogen, Nitrite
Chloride
Fluoride
Nitrogen, Nitrate
Hydrochloric Acid
Hydrofluoric Acid
Nitric Acid
Chromium, hexavalcnt
Cyanide, Total
Bromine
Hydrofluoric Acid
Hydrochloric Acid
Chlorine
Particulates (Acetone)
Particulates (Water)
Particulates (MeC12)
Chromium, hcxavalent
Total Unspecified Organics
Ammonia
Ammonia
Chromium, hcxavalent
Chromium, hcxavalent
Hydrochloric Acid
Chlorine
Hydrofluoric Acid

CAS No.
Q481
Q138
Q338
Q479
Q702
Q699
Q707
18540-29-9
57-12-5
7726-95-6
Q699
Q702
7782-50-5
Q2028
Q2029
Q2030
18540-29-9
Q1972
7664-41-7
7664-41-7
18540-29-9
18540-29-9
Q702
7782-50-5

0699

Date
6/1/01
6/1/01
6/1/01
6/1/01
3/1/99
3/1/99
5/1/99
12/1/98
12/1/98
3/1/99
3/1/99
3/1/99
3/1/99
9/1/99
9/1/99
9/1/99
12/1/98
6/1/99
12/1/98
12/1/98
12/1/98
4/1/01
3/1/99
3/1/99
3/1/99

MDL
0.025 mg
0.5 mg

0.25 mg
0.025 mg
0.257 mg
0.265 mg
0.05 mg/L

0.25 ug
0.005 mg
0.25 mg
0.265 mg
0.257 mg
0.25 mg

O g
Og
Og

0.25 ug
"g

0.05 mg
0.05 mg
0.25 ug

0.003 mg
0.257 mg
0.25 mg
0.265 mg

RL
0.05 mg
1.0 mg
0.5 mg

0.05 mg
0.51 mg
0.53 mg

0,10 mg/L
0.5 ug

0.01 mg
1.0 mg

0.53 mg
0.51 mg
1.0 mg

0.0005 g
0.0005 g
0.0005 g

0.5 ug

-g
0.1 mg
0.1 mg
0.5 ug

0.010 mg
0.51 mg
1.0 mg

0.53 ms

Current as of date generated. Please contact laboratory for current values as needed. MDLs are performed on an annual basis, but
are updated in the LIMS system only as dictated by SOP SAC-QA-0006
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TABLE 8.4-1
Field Quality Control Samples

Type

Trip Blank (volatiles)

Field Blank

Rinsate Blank

Collocated Sample

Split Sample

Field Duplicate

Field Matrix Spike

Applicability

Inorganic

No

Yes

Yes

Yes

Yes

Yes

Yes

Organic

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Accuracy and
Precision

Application

Accuracy

Accuracy

Accuracy

Precision

Precision

Precision

Accuracy

Introduced By

Supplier of Containers

Field Sampler

Field Sampler

Field Sampler

Field Sampler

Field Sampler

Field Sampler
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TABLE 8.4-2
Laboratory Quality Control Samples

Type

Duplicate

Instrument
Blank

Interference
Check Sample

Internal
Standard

Laboratory
Control Sample

Matrix Spike

Matrix Spike
Duplicate

Method Blank

Surrogate

Frequency

As specified in methods

As specified in methods, or as
needed

As specified in methods

Each sample and standard

1 per each group of samples
processed up to 20 samples.

1 per each group of samples
processed up to 20 samples.

1 per each group of samples
processed up to 20 samples.

1 per each group of samples
processed up to 20 samples.

All standards, method blanks,
LCS, and samples.

Applicability

Inorganic

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Organic

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Method
Dependent

Accuracy and

Precision
Application

Precision

Accuracy

Accuracy

Both

Accuracy

Accuracy

Both

Accuracy

Accuracy

Introduced

By

Analyst/ Prep

Analyst

Analyst

Analyst/
Prep

Analyst/ Prep

Analyst/ Prep

Analyst/ Prep

Analyst/ Prep

Analyst/ Prep
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TABLE 8.4-3
Laboratory Performance Quality Control Samples

Sample/Measurement

Method Blanks

Instrument Blank

Laboratory Control Sample

Purpose

Demonstrates that the laboratory systems (e.g., glassware cleaning procedures)
and laboratory reagents used for the preparation and analysis of samples have
not contributed to a false positive or negative measurement.

Demonstrates that the analytical system has not contributed to a false positive or
negative measurement.

Demonstrates the laboratory's ability to perform an analysis within the
performance requirements of the method.

TABLE 8.4-4
Matrix Specific Quality Control Samples

Quality Control Sample

Duplicate Samples

Matrix Spike Sample

Matrix Spike Duplicate Sample

Purpose

Estimates the ability of the laboratory to obtain precise measurements
on a sample. This measure is dependent on the homogeneity of the
sample being duplicated. Solid samples often portray poor sample
homogeneity and therefore often have poor duplication with regards
to the sample result.

Estimates the ability of the laboratory to obtain accurate
measurements on a sample. The measure is dependent on the bias a
sample matrix may cause regarding a given analyte.

In addition to verifying the accuracy of the matrix spike sample, the
matrix spike duplicate can be used with the matrix spike sample as a
measure of precision by calculating the relative percent difference
(RPD).
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

Alkalinity

QC Sample

Method Blank

Laboratory Control
Sample

Laboratory Control
Sample Duplicate

Matrix Spike

Matrix Spike
Duplicate

Duplicate

310.1, SM 2320B

Frequency: I with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the 2x reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples
Not Applicable

Not Applicable

Frequency: As requested by client
Criteria310.1:£20%RPD 2320B: < 25 % RPD
Corrective Action: Flag data outside of limit.

Ammonia
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

350.1
Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-S
Inorganics Laboratory Quality Control Samples

(Continued)

Anions by Ion Chromatography

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

300.0, 9056

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria; Percent recovery must be within laboratory control limits

Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalvsis remains out of control.

Not Applicable {MSD performed instead)

Chemical Oxygen Demand (COD)
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

410.4

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Must be within laboratory control limits
Corrective Action: See MSD

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Must be within laboratory control limits
Corrective Action: Flas data outside of limit

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Chromium (Cr**)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Post-Spike/MSA:

3500 Cr-D; 7196A; CARB 425

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: See MSD.

Frequency: 1 per 2 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Reanalyze once. Dilute sample 1 Ox. respike and reanalyze. Repeat until
recovery criteria arc met. Raise reporting limits accordingly, flag for matrix interferences.

Not Applicable

Frequency: Minimum of one per batch of samples processed
Criicria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate aciditv: see MSD.

Conductivity

QC Sample

Method Blank

Laboratory Control
Sample

Laboratory Control
Sample Duplicate

Matrix Spike

Matrix Spike
Duplicate

Duplicate

120.1; 9050A

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Not Applicable

Not Applicable

As requested by client.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Cyanide (All Forms)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

335.1, 335.2, 3353, SM4500-CN E, SM4500CN- 1, 9012A

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Methods 335.2. 335.3: Not Applicable
Method 4500-CN E: Frequecny: 1 with each batch of samples processed not to exceed 20 samples

Criteria: <> 20 % RPD

Corrective Action: Flag data outside of limit.

Flashpoint (Ignitabitity)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

1010, 1020A

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Not Applicable

Corrective Action: Not Applicable

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Value must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Not Applicable

Not Applicable

As required by client.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Flouride
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

340.2
Frequency.: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria,: Percent recovery must be within laboratory control limits
Corrective Action: If not within control limits, rerun all associated samples
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

As requested by client.

Hardness
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

130.2, SM2340B
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.

Method 2340B: See ICP Metals Method 200.7 Requirements

Method 130.2:
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within
laboratory control limits
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Method 2340B: See ICP Metals Method 200.7 Requirements

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Nitrogen, KjeUahl (TKN)
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

351.2, SM4500-N
Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Not Applicable

Nitrate, Nitrite, Nitrate/Nitrite
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

352.1,353.2
Frequency 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 3 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalvsis remains out of control.

Not Applicable (MSD performed instead)

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.



STL Sacramento LQM
Table Section
Revision No.: 1
Date Revised: February 1,2003
Page 199 of 294

TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Nitrocellulose
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

353.2, SAC-WC-0050
Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Flag data associated with unacceptable Matrix Spike

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action,: FIa# associated data

Not Applicable

Perchlorate
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

314.0, SAC-LC-0012
Frequencx: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than l/i reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory limits
Corrective Action: If not within method control limits, rerun all associated samples

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criicria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate LCS, flag data associated with unacceptable Matrix Spike

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate LCS. flag data associated with unacceptable Matrix Spike/Matrix Spike
Duplicate

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

pH
QC Sample

Method Blank

Laboratory Control
Sample

Laboratory Control
Sample Duplicate

Matrix Spike

Matrix Spike
Duplicate

Duplicate

150.1, 9040B,9045C
Not Applicable

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Value must be within laboratory control limits

Corrective Action: If not within laboratory control limits, rerun all associated samples

Not Applicable

Not Applicable

Not Applicable

9045C:
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: RPD < 0.5pH units

Corrective Action: Flag data

Phenolics
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

420.2

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within control limits, rerun ail associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Not Applicable (MSD performed instead)

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Phosphorus (Total and Ortho- phosphate)
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

365.2
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within control limits, rerun all associated samples
Frequency: ] per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery & RPD must be within laboratory control limits.
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Not Applicable (MSD performed instead)

Solids (Residue)
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

MCAWW 160.1, 160.2, 160.3, 160.4
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than ± the reporting limit
Corrective Action: All associated samples with reportable levels are reprepared and reanalyzed.
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: reprenare and rerun all associated samples
Methods 160.1. 160.3:

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.

Methods 160.2. 160.4: Not Applicable
Methods 160.1. 160.3:

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

Methods 160.2. 160.4: Not Applicable
Methods 160.1. 160.3: Not Applicable
Methods 160.2. 160.4:

Frequency; 1 with each batch of samples processednot to exceed 20 samples
Criteria: Sample results should agree within 20% if both the sample and sample duplicate results
are > 5 X RL
Corrective Action: Flag data outside of limit- Address in the project narrative

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Sulfide
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

376.2, SM4500S2- D

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits

Corrective Action: If not within laboratory control limits, rerun all associated

samples
Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits

Corrective Action; Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits

Corrective Action: Reanalyze once, evaluate. Flag data if reanalvsis remains out of control.

Not Applicable

Total Organic Carbon (TOC)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

415.1; SM5310C; 9060

Frequencx: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.

Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

4 1 5.1: Not Applicable

SM 53 1 OC: Duplicates for each field sample, RPD <, 10%

9060 (Aqueous): Quadruplicates for each field sample, RSD £ 10%

9060 (Solid): Only by client request, RSD <, 20% if > 5x RL, else RSD < 35%
Corrective Action: Reanalyze once, evaluate. Flag data if reanalysis remains out of control.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Turbidity
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

180.1
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples

Not Applicable

Not Applicable

Frequency: 1 witfi each batch of samples processed not to exceed 20 samples
Criteria: Must be within laboratory QC limits

Corrective Action: Flag data outside of limit

Water Content
OC Sample ASTM D2216-80

Method Blank Not Applicable

Laboratory Control Not Applicable
Sample

Matrix Spike Not Applicable

Matrix Spike Not Applicable
Duplicate

Duplicate Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: £20% RPD

Corrective Action: Flae data outside of limit.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

Hydrogen Halides and Halogens from Stationary Sources

QC Sample

Method Blank

Laboratory Control
Sample

Laboratory Control
Sample Duplicate

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Method 26, Method 26A, Method 9057

Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Reanalyze, re-prepare solution, and rerun all samples associated with
unacceptable blank.
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criicria: Percent recovery must be within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples
Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Percent recovery & RPD within laboratory control limits
Corrective Action: If not within laboratory control limits, rerun all associated samples
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits
Corrective Action: Evaluate MSD.
Frequency: 1 per 20 samples, minimum of one per batch of samples processed
Criteria: Percent recovery must be within laboratory control limits; RPD must be within laboratory
control limits
Corrective Action: Evaluate LCS. Narrate if LCS is acceptable.
Frequency: Every field sample, field QC, and lab QC.
Criteria: RPD < 5% for samples > 5x RL
Corrective Action: Reanalyze, report average of 4 analyses.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Post-Digestion
Spike

Mercury by CVAA
245.1

Frequency: 1 with each batch of samples processed
not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Rerun all samples associated
with unacceptable blank

Frequency: 1 with each batch of samples processed
not to exceed 20 samples
Criteria: percent recovery of analyte must be within
method QC limits.
Corrective Action: Rerun all samples associated
with unacceptable LCS
Frequency: with each batch of samples processed
not to exceed 20 samples
Criteria: percent recovery of analyte must be within
method QC limits.
Corrective Action: Flap data associated with
unacceptable MS.
Frequency: 1 with each batch of samples processed
not to exceed 20 samples
Criteria: percent recovery of analyte and RPD must
be within method QC limits.
Corrective Action: Flap data associated with
unacceptable MSD
Not Applicable

Not Applicable

7470A, 7471 A
Frequency: 1 with each batch of samples
processed not to exceed 20 samples
Criteria: Concentration less than reporting
limit
Corrective Action: Rerun all samples
associated with unacceptable blank

Frequency: 1 with each batch of samples
processed not to exceed 20 samples
Criteria: percent recovery of analyte must be
within laboratory QC limits.
Corrective Action: Rerun all samples
associated with unacceptable LCS
Frequency: 1 with each batch of samples
processed not to exceed 20 samples
Criteria: percent recovery of analytc must be
within laboratory QC limits.
Corrective Action: Flag data associated

with unacceptable MS.
Frequency: 1 with each batch of samples
processed not to exceed 20 samples
Criteria: percent recovery of analyte and
RPD must be within laboratory QjC limits.
Corrective Action: Flap data associated with
unacceptable MSD
Not Applicable

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Serial Dilution

ICP Metals
MCAWW 200.7

Frequency: 1 with each batch of samples processed
not to exceed 20 samples

Criteria: Concentration less than treporting limit

Corrective Action: Rerun all samples associated
with unacceptable blank

Frequency: 1 with each batch of samples processed
not to exceed 20 samples

Criteria: percent recovery of analyte must be ± 85-
115%

Corrective Action; Rerun all samples associated
with unacceptable LCS

Frequency: 1 with each batch of samples processed
not to exceed 20 samples

Criteria: Limits for percent recovery are 75-125%

Corrective Action: Flas data associated with
unacceptable Matrix Spike

Frequency: 1 with each batch of samples processed
not to exceed 20 samples

Criteria: Limits for percent recovery arc 75-125%,
RPD must be within 20 %

Corrective Action: Flag data associated with
unacceptable Matrix Spike Duplicate

Not Applicable

Frequency: 1 with each batch of samples processed
not to exceed 20 samples

Criteria: 10% Difference

Corrective Action: Flag data associated with
unacceptable Serial Dilution, no further action
unless client specified.

SW-846 6010B

Frequency: 1 with each batch of samples
processed not to exceed 20 samples

Criteria: Concentration less than reporting
limit

Corrective Action: Rerun all samples
associated with unacceptable blank

Frequency: 1 with each batch of samples
processed not to exceed 20 samples

Criteria: percent recovery of analyte must be
within laboratory control limits.

Corrective Action: Rerun all samples
associated with unacceptable LCS

Frequency: 1 with each batch of samples
processed not to exceed 20 samples

Criteria: percent recovery of analyte must be
within laboratory control limits.

Corrective Action: Flag data associated with
unacceptable Matrix Spike

Frequency: 1 with each batch of samples
processed not to exceed 20 samples

Criteria: Percent recovery and RPD must be
within laboratory limits.

Corrective Action: Flap data associated with
unacceptable Matrix Spike Duplicate

Not Applicable

Frequency: 1 with each batch of samples
processed not to exceed 20 samples

Criteria: 10 % Difference

Corrective Action: Flap data associated with
unacceptable Serial Dilution, no further
action unless client specified.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-5
Inorganics Laboratory Quality Control Samples

(Continued)

ICP/MS Metals

QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Post-digestion Spike

Serial Sx. dilution

200.8; 6020

Frequency 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Evaluate for impact; rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criicria: Recovery within laboratory control limits

Corrective Action: Evaluate for impact: rerun all samples associated with unacceptable LCS

Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Recovery within laboratory control limits

Corrective Action: Evaluate LCS, flag data.

.Frequency: 1 per 20 samples, minimum of one per batch of samples processed

Criteria: Recovery within laboratory control limits

Corrective Action: Evaluate LCS, flag data.

Not Applicable

Frequency. 1 per 20 samples

Criteria: 75-125%

Corrective Action: Dilute and reanalyze

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: ±10%D

Corrective Action: Flap data associated with unacceptable Serial Dilution, no further action unless
client specified.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

Aromatic Volatiles by GC
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SW-846 8021 B

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criicria: Concentration less than reporting limit

Corrective Action; Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Cjjteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank Criteria and LCS: All surrogates must be within laboratory established control limits
before sample analysis may proceed.

Samole Criteria: Reprepare and reanalyze samples or flag sample data not meeting surrogate criteria

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

Volatiles by GC/MS
SW-846 8260B

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank.

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS.

Fjrequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike.

FjLequencv: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits, RPD
within laboratory control limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Surrogates spiked into Method Blank and all samples (QC included)

Method Blank Criteria and LCS:

All surrogates must be in control before sample analysis may proceed.

Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate
criteria.

Internal Standards are added to all samples (QC samples included).

Internal standard area of daily standard must be within 50% to 200% of the response in the mid level
of the initial calibration standard.

The retention time (RT) for any internal standard (IS) in the continuing calibration must not exceed
± 0.5 minutes from mid level initial calibration standard IS RT.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Dioxins/Dibenzo-furans (LRMS)
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SW-S46 S2SOA

Frequency: 1 per batch of £ 20 samples extracted

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all positive samples associated with unacceptable blank

Frequency: 1 per batch of S 20 samples extracted

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Frequency: 1 per analytical batch of £ 20 samples as specified by client.

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike

Frequency: 1 per analytical batch of £ 20 samples as specified by client.

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Not Applicable

Internal standards are added to all samples (QC samples included). Internal standard recovery
should be between 40% - 120% for Method 8280A. Use limits in laboratory SOP.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Dioxins/Dibenzo-furans (HRMS)
OC Sample

Method Blank

Laboratory Control
Sample (Ongoing

Precision and
Recovery - OPR)

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards
(Labeled &

Cleanup Standards)

1613B

Frequency: 1 per batch £ 20 samples extracted

Criteria: Concentration less than reporting level or
one third regulatory level whichever is greater

Corrective Action: Rerun all positive samples
associated with unacceptable blank

Frequency: 1 per batch <, 20 samples extracted

Criteria: percent recovery must be within acceptance
limits given in method for each analyte

Corrective Action: Rerun all samples associated
with unacceptable LCS (OPR)

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Labeled internal standards and cleanup standards arc
added to all samples (QC samples included).
Recovery of each labeled standard should be within
the method limits.

8290

Frequency: i per batch of< 20 samples
extracted

Criteria: Concentration less than reporting
limit

Corrective Action: Rerun all positive
samples associated with unacceptable blank.

Frequency: 1 per batch of 5 20 samples
extracted

Criteria: percent recovery for each analyte
must be within laboratory acceptance limits

Corrective Action: Rerun all samples
associated with unacceptable LCS.

Frequency: 1 per analytical batch of 5 20
samples as specified by client

Criteria: percent recovery for each analyte
should be within laboratory acceptance
limits

Corrective Action: Flap data associated with
unacceptable Matrix Spike

Frequency: 1 per analytical batch of <t 20
samples as specified by client

Criteria: percent recovery for each analyte
should be within laboratory acceptance
limits

Corrective Action: Flap data associated with
unacceptable Matrix Spike Duplicate

Not Applicable

Not Applicable

Internal standards are added to all samples
(QC samples included). Internal standard
recovery should be between within method
limits.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

PAHs by HRMS
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

CARB 429 (modified)

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Not Applicable

Not Applicable

Not Applicable

Surrogates spiked into method blank and all samples (QC included) for air matrices only.

Recoveries should be within the laboratory SOP limits.

Labeled internal standards are added to all samples (QC samples included). Recovery of each
labeled standard should be within limits in laboratory SOP.

Pesticides by HRMS
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Reprepare and reanalyze all samples associated with unacceptable blank, see

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Not applicable

Not applicable

Not Applicable

Not Applicable

Labeled internal standards are added to all samples (QC samples included). Recovery of each
labeled standard should be within limits in laboratory SOP.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.



STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1, 2003
Page 213 of 294

TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

PCBs (HRMS)
QC Sample

Method Blank

Laboratory Control
Sample (OPR)

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards
(Labeled &

Cleanup Standards)

1668A
Frequency: 1 per batch < 20 samples extracted
Criteria: Concentration less than reporting level or one third regulatory level whichever is greater
Corrective Action: Rerun all positive samples associated with unacceptable blank
Frequency: 1 per batch £ 20 samples extracted
Criteria: percent recovery must be within acceptance limits given in method for each analyte
Corrective Action: Rerun all samples associated with unacceptable LCS (OPR)
Not Applicable

Not Applicable

Not Applicable

Surrogates are added to air matrices upon client request. Recovery should be within SOP limits

Labeled internal standards and cleanup standards arc added to all samples (QC samples included).
Recovery of each labeled standard should be within the method limits. Cleanup standards arc added
to samples and QC upon client request

Nitroaromatics and Nitramines by HPLC
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

QC Sample

8330
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Percent recovery for each analyte must be within laboratory acceptance limits
Corrective Action: Rerun all samples associated with unacceptable LCS
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate
Not Applicable

Surrogates spiked into method blank and all samples (QC included)
Method Blank Criteria and LCS:
All surrogates must fall within laboratory established control limits before sample analysis may
proceed.
Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate criteria
Not Applicable

PAHs by HPLC
8310

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flap data associated with unacceptable Matrix Spike

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank Criteria and LCS:

Results must fall within laboratory established control limits

Sarnole Criteria: Re-extract and reanalyze samples or flap sample data not meeting surrogate criteria

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Pesticides/PCBs
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

8081 A, 8082
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Reprepare and reanalyze all samples associated with unacceptable blank, see
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte must be within laboratory acceptance limits
Corrective Action: Rerun all samples associated with unacceptable LCS
F_refl_uencv: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.
Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate
Not Applicable

Surrogates spiked into method blank and alt samples (QC included)
Method Blank Criteria and LCS:
Results must fall within laboratory established control limits
Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate
criteria.
Not Applicable

Hexane-Bxtractable Material (Oil and Grease)
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

1664A, 9070,90718
Frequency: 1 with each batch not to exceed 20 samples
Criteria: Concentration must be less than the reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank.
Frequency: 1 with each batch not to exceed 20 samples
Criteria: Recovery within method limits for aqueous, lab limits for solids.
Corrective Action: Rerun all samples associated with unacceptable LCS
Frequency: 1 with every batch not to exceed 20 samples.
Criteria: Recovery within method limits for aqueous, lab limits for solids.
Corrective Action: Evaluate LCS. If LCS acceptable, narrate as matrix effects.
Frequency: 1 with every batch not to exceed 20 samples.
Criteria: Recovery within method Hmits for aqueous, lab limits for solids.
Corrective Action: Evaluate LCS. If LCS acceptable, narrate as matrix effects.
Not Applicable

Not Applicable

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Semivolatiles by GCMS
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

8270C

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Reextract and reanalyze all samples associated with unacceptable blank,

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Reextract and reanalyze all samples associated with unacceptable LCS,

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

grjteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike.

Frequency: 1 with each extraction batch of samples notto exceed 20 samples

Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank and LCS Criteria: All surrogates must be in control before sample analysis mav
proceed

Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate criteria

Internal Standards are added to all samples (QC samples included). Internal standard area of daily
standard must be within 50% to 200% of the response in the mid level of the initial calibration
standard.

The retention time (RT) for any internal standard (IS) in the continuing calibration must not exceed
± 0.5 minutes from mid level initial calibration standard IS RT.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Tear Gas Degradates by GCMS
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SAC-GC-0003
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Reextract and reanalyze all samples associated with unacceptable blank.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte must be within laboratory acceptance Limits
Corrective Action,: Reextract and reanalyze all samples associated with unacceptable LCS
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flap data associated with unacceptable Matrix Spike.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.
Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate
Not Applicable

Surrogates spiked into method blank and all samples (QC included)
Method Blank and LCS Criteria:
All surrogates must be in control before sample analysis may proceed
Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate
criteria.
Internal Standards are added to all samples (QC samples included). Internal standard area of daily
standard must be within 50% to 200% of the response in the mid level of the initial calibration
standard.
The retention time (RT) for any internal standard (IS) in the continuing calibration must not exceed
± 0.5 minutes from mid level initial calibration standard IS RT.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Nerve Gas Degradates by HPLC/MS
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SAC-LC-0004
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Reextract and reanalyze all samples associated with unacceptable blank.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte must be within laboratory acceptance limits
Corrective Action: Reextract and reanalyze all samples associated with unacceptable LCS.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.
Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate
Not Applicable

Surrogates spiked into method blank and all samples (QC included)
Method Blank and LCS Criteria:
All surrogates must be in control before sample analysis may proceed
Sample Criteria: Re-extract and reanalyze samples or flap sample data not meeting surrogate
criteria.
Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Explosives by HPLC MS (8321 modified)
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SAC-LC-0001
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Reextract and reanalyze all samples associated with unacceptable blank.
Frequency: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte must be within laboratory acceptance limits
Corrective Action: Reextract and reanalyze all samples associated with unacceptable LCS.
Frequency; 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analvte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike.
Fjcfluejicy: 1 with each extraction batch of samples not to exceed 20 samples
Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.
Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate
Not Applicable

Surrogates spiked into method blank and all samples (QC included)
Method Blank and LCS Criteria: All surrogates must be in control before sample analysis mav
proceed
Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate
criteria.
Internal Standards are added to all samples (QC samples included). Internal standard area of daily
standard must be within 50% to 200% of the response in the mid level of the initial calibration
standard.
The retention time (RT) for any internal standard (IS) in the continuing calibration must not exceed
± 0.5 minutes from mid level initial calibration standard IS RT.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Explosives by GC-ECD (8095)
OC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SAC-GC-0011

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Reextract and reanalyze all samples associated with unacceptable blank.

Frequencyi 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Reextract and reanalyze all samples associated with unacceptable LCS.

Frjequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike.

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte within laboratory control limits, RPD for each analyte
within laboratory control limits.

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank and LCS Criteria:

All surrogates must be in control before sample analysis may proceed

Sample Criteria: Re-extract and reanalyze samples or flag sample data not meeting surrogate
criteria.

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.



STL Sacramento LQM
Table Section
Revision No.: 1
Date Revised: February 1,2003
Page 221 of 294

TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

PAHbyGCMS-SIM
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

SW-846 8270C

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Actipn: Reextract and reanalyze all samples associated with unacceptable blank, see
Section 9.3, SOP No. SAC-MS-0006

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Reextract and reanalyze all samples associated with unacceptable LCS. see
Section 9.5.2, SOP No. SAC-MS-0006

Frequency; 1 with each extraction batch of samples not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike, see Section 9.6. SOP No.
SAC-MS-0006

Frequency: 1 with each extraction batch of samples not to exceed 20 samples

Criicria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate, sec Section 9.6.
SOP No. SAC-MS-0006

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank and LCS Criteria:

All surrogates must be in control before sample analysis may proceed

Sample Criteria: Re-extract and reanalyze samples or flap sample data not meeting surrogate
criteria, see Section 9.7.2, SOP No. SAC-MS-0006

Internal Standards are added to all samples (QC samples included). Internal standard area of daily
standard must be within 50% to 200% of the response in the mid level of the initial calibration
standard.

The retention time (RT) for any internal standard OS) in the continuing calibration must not exceed
± 0.5 minutes from mid level initial calibration standard IS RT.

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Volatile Hydrocarbons
QC Sample

Method Blank

Laboratory Control
Sample

Matrix Spike

Matrix Spike
Duplicate

Duplicate

Surrogates

Internal Standards

8015B, CA-LUFT, NWTPH-Gx, AK101

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: Concentration less than reporting limit

Corrective Action: Rerun all samples associated with unacceptable blank

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Cnteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike

Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Not Applicable

Surrogates spiked into method blank and all samples (QC included)

Method Blank Criteria and LCS: All surrogates must be within laboratory established control limits
before sample analysts may proceed.

Sample Criteria: Rcprepare and reanalyze samples or flag sample data not meeting surrogate criteria

Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.4-6
Organics Laboratory Quality Control Samples

(Continued)

Extractable Hydrocarbons

QC Sample 8015B, CA-Luft, NWTPH-Dx, AK102, AK103

Method Blank Frequency: 1 with each batch of samples processed not to exceed 20 samples
Criteria: Concentration less than reporting limit
Corrective Action: Rerun all samples associated with unacceptable blank

Laboratory Control EBquejLcy: 1 with each batch of samples processed not to exceed 20 samples
Sample Criteria: percent recovery for each analyte must be within laboratory acceptance limits

Corrective Action: Rerun all samples associated with unacceptable LCS
Matrix Spike Frequency: 1 with each batch of samples processed not to exceed 20 samples

Criteria: percent recovery for each analyte should be within laboratory acceptance limits
Corrective Action: Flag data associated with unacceptable Matrix Spike

Matrix Spike Frequency 1 with each batch of samples processed not to exceed 20 samples
Duplicate Criteria: percent recovery for each analyte should DC within laboratory acceptance limits

Corrective Action: Flag data associated with unacceptable Matrix Spike Duplicate

Duplicate Not Applicable

Surrogates Surrogates spiked into method blank and all samples (QC included)
Method Blank Criteria and LCS: All surrogates must be within laboratory established control limits
before sample analysis may proceed.
Samole Criteria: Reprepare and reanalyze samples or flag sample data not meeting surrogate criteria

Internal Standards Not Applicable

See Policy QA-003-SAC and the method SOPs for more details regarding QC acceptance criteria and corrective
actions.
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TABLE 8.5-1
Sample Containers, Preservatives, and Holding Times for Inorganic Analyses

(Continued)

Parameter

Water Content

Matrix

Solid"1

Waste

Method Container

10 g

lOg

Recommended
Quantity"'

Refer to method
used.

Preservative Holding Time'2'

Footnotes

Minimum sample size indicates sample amount needed for a single analysis. Matrix spikes or duplicates will require an additional sample amount of
at least this amount for each additional QC sample aliquot required.
Holding times are calculated from date of collection.
Solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste.
Samples to be analyzed for cyanide should be field-tested for residual chlorine. If residual chlorine is detected, ascorbic acid should be added.
If not done in the field (ASAP) per the method and requested by client, analyze in lab within 48 hours.
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TABLE 8.5-1
Sample Containers, Preservatives, and Holding Times for Inorganic Analyses

(Continued)

Parameter

Sulfatc

Sulfide

Total Organic
Carbon (TOC)

Turbidity

Matrix

Water

Solid01

Waste
Water

Solid01

Waste

Water

Solid01

Waste
Water

Method

300.0
9056

9056
9056

EPA 376.1
EPA 376.2

EPA9030B
EPA 9034

EPA9030B
EPA 9034

EPA9030B
EPA 9034

415.1
9060

9060
9060
1S0.1

Container

P,0
P,0

P,0
P,G
P,G

P

P,O
G

P,G

Recommended
Quantity1"

100 mL
100 mL

100 mL
100 mL

100 mL

50g

50 g

100 mL
100 mL

50 mL

Preservative

Coolto4°C
Coolto4°C

Coolto4°C
Cool to 4°C,

Add 2 mL zinc acclate plus
NaOHtopH>9
No hcadspacc
Coolto4°C,

Add 4 drops of 2N zinc acetate
per 1 00 mL of sample, adjust
lhcpHto>9with6NNaOH

solution
Cool, 4°C, fill surface of solid

with 2N Zinc acetate until
moistened,

store headspace-frce
Cool, 4°C, fill surface of solid

with 2N Zinc acetate until
moistened,

store headspace-frec
H2SO, to pH < 2 Cool to 4°C
H;SO< or HCL to pll< 2 Cool

to4°C
Not Specified
Not Specified
Coolto4°C

Holding Time m

28 days
analyze ASAP following

collection

28 days
7 days

7 days

7 days

7 days

28 days
28 days

48 hours
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Organochlorinc
Pesticides

PCBs

Matrix

Water

Solid"'

Waste

Air

Water

Solid™

Waste

Air

Method(4>

8081A

8081A

8081A

TO-4/TO-10

8082

1668

8082

1668

8082

1668

TO-4/TO-
10A

Container

Amber G, TLC

G.TLC

G.TLC

-

Amber G, TLC

Amber G.TLC

G.TLC

Amber G.TLC

G.TLC

Amber, TLC

-

Recommended
Quantity™

1000 mL

50g

50g

-

1000 mL

1000 mL

50 g

10g

50g

lOg

-

Preservative

If residual C12 present, add 3 mL
10% sodium thiosulfate per gallon,

Ccol,4°C,

Cool,4°C

Cool,4°C

If residual C12 present, add 3 mL
10% sodium thiosulfate per gallon,

Cool,4°C,

Add sodium thiosulfate if residual
Clz. HjSO,topH2-3. Coolto4°C

in the dark.

Cool,4°C,

Cool to 4°C in the dark until
receipt in the lab, then <-10°C in

the dark.
Cool,4°C

Cool to 4°C in the dark until
receipt in the lab, then <-10°C in

the dark.
Cool,4°C

Holding Time™

Extraction, 7 days, Analysis,
within 40 days of extraction

Extraction, 14 days, Analysis,
within 40 days of extraction

Extraction, 1 4 days, Analysis,
within 40 days of extraction

Extraction, 7 days, Analysis,
within 40 days of extraction

Extraction, 7 days, Analysis,
within 40 days of extraction

Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, 1 4 days, Analysis,
within 40 days of extraction

Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, !4 days, Analysis,
within 40 days of extraction

Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, 7 days, Analysis,
within 40 days of extraction
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

Parameter

Purgcable
Aromatics (BTEX

Volatile Organics

Matrix

Water

Solid0'

Waste

Water

Solid0'

Waste

Method'4'

8021B

8021B

802IB

8260B

8260B

8260B

Container

G.TLC

40 mL glass,
VGA vial with
Teflon®-lined
septa without

headspace

G, TLC or
Encore

Sampler'6'

G, TLC or
Encore

Sampler"1'

G.TLC

40 mL glass,
VOA vial with
Teflon®-lincd
septa without

headspace

G, TLC or
Encore

Sampler"1'

G, TLC or
Encore

Sampler"1'

Recommended
Quantity*0

3x40 mL

5gor25g

5gor2Sg

3x40 mL

5gor25g

5gor25g

Preservative

Cool, 4°C,
Add sodium thiosulfate if residual

C12, ]:lHCltopII<2,

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

Cool, 4°C,
Add sodium thiosulfate if residual

Clj, l:lHCItopH52

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

Holding Time a>

14dayswithpH<2

1 4 days

If not field preserved, 48 hours to

14 days

If not field preserved, 48 hours to
preserve'6'.

1 4 days with pH £ 2

14 days

If not field preserved, 48 hours to
preserve16'

14 days
If not field preserved, 48 hours to

preserve16*.
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Chlorinated
dibenzo-dioxins

and furans
(HRGC/HRMS)

Oil and Grease

Matrix

Water

Solid01

Waste

Air

Water

Solid"'

Method*4'

I613B

8290

1613B

8290

1613B

8290

1664

9070A

1664

9071B

Container

Amber G, TLC

Amber G, TLC

Amber G, TLC

Amber G, TLC

Amber G, TLC

Amber G, TLC

G

G

Recommended
Quantiry1"

1000 mL

1000 mL

10 g

10 g

10 g

10 g

1000 mL

30g

Preservative

Add sodium thiosulfate if residual
CI2. IfpH>9,H2SO,topH7-9.

Cool, 0-4°C in the dark.

Cool,4°C

Cool, <4°C in the dark until receipt
in Lab, then <-10°C in the dark

Cool,4°C

Cool, <4°C in the dark until receipt
in Lab, then <-10°C in the dark

Cool,4°C

Cool,4°C

Cool,0-4°C
IlClorHiSO,

to pH <2

CooLO^C,

Holding Time™

Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, 30 days
Analysis, 45 days from date of

extraction
Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, 30 days
Analysis, 45 days from date of

extraction
Extraction, 1 year. Analysis,
within 45 days of extraction

Extraction, 30 days
Analysis, 45 days from date of

extraction
Extraction, 30 days

Analysis, 45 days from date of
extraction
28 days

28 days
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Scmivolatilc
Organics

Dioxins/

Dibenzo-furans
(LRMS)

Matrix

Water

Solid"'

Waste

Air

Water

Solid01

Waste

Method14'

8270C

8270C

8270C

TO-13

8280A

8280A

8280A

Container

Amber G, TLC

G.TLC

G.TLC

-

Amber G, TLC

Amber G, TLC

Amber G, TLC

Recommended
Quantity"'

1000 mL

50 g

50 g

-

1000 mL

10 g

lOg

Preservative

If residual C12 present, add 3 mL
sodium thiosulfate per gallon,

Cool,4°C,

Cool,4°C,

Cool, 4°C,

CooL4°C,

Coolto4°C

if residual Clj is present, add 80
mg of sodium thiosulfate per liter
of sample, if sample pH >9, adjust

topH7-9withH2SOt.

CooIto4°C

Cool to 4°C

Holding Time™

Extraction, 7 days
Analysis, within 40 days of

extraction
Extraction, 14 days

Analysis, within 40 days of
extraction

Extraction, 14 days
Analysis, within 40 days of

extraction
Extraction, 7 days, Analysis within

30 days of extraction
Extract within 30 days

Analyze within 45 days of
extraction

Extract within 30 days
Analyze within 45 days of

extraction
Extract within 30 days

Analyze within 45 days of
extraction
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

PAHs

TCO

Matrix

Water

Solid'"

Waste

Air

Air-
Volatile
Fraction

Air-
Scmivolatil
c Fraction

Air-
Nonvolati!
c Fraction

Method*4'

8310

SAC-ID-0015

8310

SAC-MS-0006

SAC-ID-0015

8310

SAC-MS-0006

SAC-ID-0015

SAC-ID-0015

SAC-OC-OOIO

SAC-OC-0010

SAC-CC-0010

Container

Amber, G, TLC

Amber, G, TLC

G,TLC

G.TLC

G.TLC

0,TLC

G.TLC

40 mL glass,
VGA vial with
Teflon®-lined
septa without

headspace

~

—

Recommended
Quantity*"

1000 mL

1000 mL

50g

10 g

50g

lOg

-

3x40 mL

~

—

Preservative

If residual CI2 present, add 3 mL
sodium thiosulfate per gallon,

Coolto4°C

Coolto4°C

Coolto4°C

Coolto4°C

Coolto4°C

Cool to 4T

Coolto4°C

CooIto4°C

Coolto4°C

Holding Time™

Extraction, 7 days

Extraction, 21 days. Analysis, 40
days from start of extraction

Extraction, 14 days. Analysis, 40
days from start of extraction

Extraction, 21 days. Analysis, 40
days from start of extraction

Extraction, 14 days. Analysis, 40
days from start of extraction

Extraction, 40 days. Analysis, 40
days from start of extraction

Extraction, 21 days. Analysis, 40
days from start of extraction

1 4 days

Extraction, 14 days. Analysis, 40
days from start of extraction

Extraction, 14 days. Analysis, 40
days from start of extraction
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Tear Gas
Degradates

CWM degradates

Nitroaromatics
and Nitramines

Matrix

Water

Solid"1

Water

Solid"1

Water

Solid1"

Waste

Method*4'

SAC-GC-0003

SAC-GC-0003

SAC-LC-0004

SAC-LC-0004

8330

SAC-LC-0001

8330

SAC-LC-0001

8330

SAC-LC-0001

Container

G.TLC

G.TLC

G.TLC

G,TLC

Amber G, TLC

G.TLC

G.TLC

Recommended
Quantity*"

1000 mL

50 g

1000 mL

50 g

1L

50g

50g

Preservative

Cool to 4°C

Coolto4°C

CooIto4°C

CooIto4°C

If residual CI2 present, add 3 mL
sodium thiosulfate per gallon.

Coolto4°C

Coolto4°C

Coolto4°C

Holding Time m

Extraction, 7 days

Analysis, within 40 days of
extraction

Extraction, 14 days

Analysis, within 40 days of
extraction

47 days
Extraction, 14 days. Analysis, 40

days from start of extraction.
Extraction, 7 days

Analysis, within 40 days of
extraction

Extraction, 14 days

Analysis, within 40 days of
extraction

Extraction, 1 4 days

Analysis, within 40 days of
extraction
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Diesel
Range/Residual
Range Organics

Matrix

Water

Solid01

Method'4'

80I5B

CA-LUFT

NWTPH-Dx

AKI02

NWTPH-Dx

8015B

CA-LUFT

NWTPH-Dx

AKI02

AK103

Container

Amber G, TLC

G.TLC

Recommended
Quantity*"

1000 mL

50 g

Preservative

Coo1to4°C

Coo1to4°C

HCltopH<2

Coolto4°C

Holding Time01

Extraction, 7 days. Analysis, 40
days from start of extraction.

Extraction, 7 days for non-
acidified, 14 days if acidified

Analysis, 40 days from start of
extraction.

Extraction, 14 days. Analysis, 40
days from start of extraction

Footnotes

Minimum sample size indicates sample amount needed for a single analysis. Matrix spikes or duplicates will require an additional sample amount of
at least this amount for each additional QC sample aliquot required.
Holding times are calculated from the date of collection.
Solid matrix type includes soil, sediment, sludge or other solids not classified as waste.

Only one determination method is listed when separate methods arc required for preparation and analysis.
Should only be used in the presence of residual chlorine.
Depending on regulatory programs, EnCorc™ samplers may be preserved for up to 14 days from sampling by freezing at -5 to -12°C until analysis.
Alternatively the EnCorc™ sample may be transferred to a 40-ml VOA vial and preserved by freezing at-5 to-12°C until analysis. Some regulatory agencies
may require 4 or 8 oz glass with Teflon ©-lined lid, Cool 4°C, 14 days. This technique is not recommended, but will be supported where required. (Preservation
and holding times are subject to client specifications.)
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TABLE 8.5-2
Sample Containers, Preservatives, and Holding Times for Organic Analyses

(Continued)

Parameter

Gasoline Range
Organics

Matrix

Water

Solid0'

Method'4'

8015B

AK10I

CA-LUFT

NWTPH-Gx

8015B

CA-LUFT

NWTPH-Gx

AK101

Container

G.TLC
40 mL glass,

VOA vial with
Teflon®-lincd
septa without

headspace

G.TLC

40 mL glass,
VOA vial with
Teflon®-lincd
septa without

headspace

G.TLC

40 mL glass,
VOA vial with
Teflon®-Iincd
septa without

headspace

G, TLC or
Encore

Sampler"'

G, TLC or
Encore

Sample/6'

G

Recommended
Quantity"'

3x40 mL

3x40 mL

3x40 mL

5gor25g

5gor25g

3x5g or

3x25g

Preservative

Coolto4°C
HCltopH<2

Coolto4°C

HCltopH<2

Coolto4°C

HCltopH<2

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

Cool 4 °C, field preserve with
sodium bisulfatc for low-level

analysis or mcthanol for medium
level analysis.

<25 °C, field preserve with
mcthanol

Holding Time'2'

1 4 days

28 days

7 days

1 4 days
If not field preserved, 48 hours to

preserve151 .

1 4 days

If not field preserved, 48 hours to
preserve'61 .

28 days
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TABLE 8.5-3
Sample Containers, Preservatives, and Holding Times for TCLPa) and SPLP*2'

Analytical
Parameters

Mercury

Metals
(except

mercury)
Semivolatiles

Volatiles

Matrix
Liquid
Solid

Waste
Liquid
Solid

Waste
Liquid
Solid

Waste

Liquid
Solid

Waste

Minimum
Sample
Size"'

1L

1L

1L

602

TCLP Method 1311 and SPLP Method 1312 Requirements
From Field Collection to
TCLP/SPLP Extraction

1L glass, Cool, 4°C,
28 days

1L glass. Cool, 4°C,
180 days

1L glass, Cool 4°C,
14 days

4 oz glass, Cool 4"C,
14 days

From TCLP/SPLP Extraction
to Analysis

Glass or polyethylene
28 days

Glass or polyethylene
180 days

1L glass
Extraction of leachate within 7

days of TCLP extraction,
Analyze extract within 40 days

40 mL glass,
14 days

Footnotes

TCLP = Toxicity Characteristic Leaching Procedure

SPLP = Synthetic Precipitation Leaching Procedure

Smaller sample size is adequate for solid samples or individual fractions. A combined volume of 32 oz. is
recommended for semivolatilcs and metals. A separate 4 oz. container should always be used for the
volatile fraction. Volatile fractions should be stored with minimal headspace.
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TABLE 8.5-4
Periodic Equipment Calibrations

Type of Equipment

Balances

Thermometers

Refrigerators/Freezers

Ovens

Micropipettors

Syringes, Volumetric Glassware
and Graduated Glassware

Calibration Requirements

Must be serviced and calibrated annually by an approved vendor.
Calibration must be checked daily or before use by analyst with weights)
classified as Class 4. Acceptance criteria vary according to weight used and
accuracy of balance. Acceptance criteria must be documented in the log.
All Class 1 weights must be certified by an outside vendor every
five years.
All non-Class 1 weights must be checked annually against NIST Class 1
weights annually.
Working glass thermometers must be calibrated against a certified
NIST thermometer at least annually as described in operation-specific
SOPs.
Working non-glass thermometers must be calibrated against a certified
NIST thermometer annually as described in operation-specific SOPs.
The NIST thermometer must be recertified every five years.
Thermometers must be immersed in a liquid such as mineral oil or glycol
Temperature of units used for sample or standard storage must be checked
daily as described in operation-specific SOPs.
Refrigerator acceptance limits: 4°C±2*C
Freezer acceptance limits: <-10°C
Temperature of units must be checked daily or before use.
Acceptance limits vary according to use as described in operation-
specific SOPs and must be documented in the temperature log.
Calibrations are checked gravimetrically as required by the operation-
specific SOP.
Must be calibrated at the frequency (normally monthly) required by
the manufacturer at a minimum.
All syringes and volumetric glassware are purchased as Class A items.
Class A items are certified by the manufacturer to be within ± 1% of the
measured volume, therefore, calibration of these items by STL laboratories
is not required.
All analysts are trained in the proper use and maintenance of
measuring devices to ensure the measurement of standards, reagents
and sample volumes arc within method tolerances.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

Alkalinity

Calibration

ICAL

ICV/ICB

CCV/CCB

310.1, SM2320B
3 point calibration of pH meter (± 0.05 pH units of true value)

Start of every sequence, following ICAL; ± 10% of true value for ICV, < RL for ICB.

Every 10 samples; ± 10% of true value for CCV, < RL for CCB.

Ammonia

Calibration

ICAL

ICV/ICB

CCV/CCB

350.1
6 levels including blank, r > 0.995

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 1 0 samples; ± 1 0% of true value for CCV, < RL for CCB.

Anions by 1C

Bromide, Chloride, Fluoride, ortho-Phosphate, Nitrate, Nitrite, Sulfate

Calibration

ICAL

ICV/ICB

CCV/CCB

300.0. 9056
5 levels plus a blank, r 2 0.995
Repeated monthly or following maintenance

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 10samples;± 10% oftrue value for CCV, <RL for CCB.

Chemical Oxygen Demand (COD

Calibration

ICAL

ICV/ICB

CCV/CCB

410.4 | SW-846
Low curve: 4 levels plus a blank; r 2 0.995
High curve: 6 levels plus a blank; r > 0.995
Repeated monthly or following maintenance.

Start of every sequence, following ICAL; ±15% oftrue value for ICV, < RL for ICB.

Every 10 samples; ± 10% of Hue value for CCV, < RL for CCB.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Chromium (Cf6)

Calibration

ICAL

ICV/ICB

CCV/CCB

3500 Cr-D; 7196A; CARB 425
6 levels plus blank; r Z 0.995

Start of every sequence, following ICAL; ± 10% of true value for ICV, < RL for ICB.

Every 10 samples; ± 10% of true value for CCV, < RL for CCB.

Conductivity

Calibration

ICAL

ICV/ICB

CCV/CCB

120.1; 9050A
1 level to determine cell constant

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < 2x RL for ICB.

Every 1 0 samples; ± 1 0% of true value for CCV, < 2x RL for CCB.

Cyanide (All Forms)

Calibration

ICAL

ICV/ICB

CCV/CCB

Other

335.1, 335.2, 335 J, SM4500CN- 1, SM4500-CN E; 9012A
Daily, prior to sample analysis; 5 levels plus blank; r> 0.995

Immediately following ICAL, and daily, prior to sample analysis; ICV ± 1 0% oftrue value; ICB <
KRL

Following every 10 samples and at the end of the run; CCV ± 10% oftrue value; CCB < '/z RL

Distill high and low standard with every batch; ± 10% oftrue value.

Flashpoint (Ignitability)

Calibration

ICAL

ICV/ICB

CCV/CCB

1010, 1020A

Not Applicable

Not Applicable

Not Applicable
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Flouride
Calibration

ICAL

ICV/ICB

CCV/CCB

340.2

6 levels, r £ 0.995 (logarithmic scale); Daily

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 10samples;± 1 0% of true value for CCV, <RL for CCB.

Hardness
Calibration

ICAL

ICV/ICB

CCV/CCB

130.2, SM2340B
Method 130.2: Standardize titrant

Method 2340B: See ICP Metals 200.7

Method 130.2: Dailv, prior to sample analysis. ± 1 0% oftrue value for ICV. < RL for ICB.
Method 2340B: See ICP Metals 200.7
Method 130.2: Every 10 samples; ± 10% oftrue value for CCV, < RL for CCB.
Method 2340B: See ICP Metals 200.7

Nitrogen, Kjeldahl (TKN) (Continued)
Calibration

ICAL

ICV/ICB

CCV/CCB

351.2, SM4500-N

5 levels plus blank; r a 0.995; Daily

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 10 sa mples; ± 10% oftrue value for CCV, < RL for CCB.

Nitrate, Nitrite, Nitrate/Nitrite
Calibration

ICAL

ICV/ICB

CCV/CCB

353.2

5 levels plus a blank, r > 0.995; repeated daily.

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 10 samples; ± 10% of true value for CCV, < RL for CCB.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Nitrocellulose
Calibration

ICAL

ICV/ICB

CCV/CCB

353.2, SAC-WC-0050

5 levels plus a blank, r > 0.995; repeated daily.

Start of every sequence, following ICAL; ± 15% oftrue value for ICV, < HRLforlCB.

Every 10 samples; ± 15% oftrue value for CCV, < V, RL for CCB.

Perchlorate
Calibration

ICAL

MCT

ICCS

ICV/ICB

CCV/CCB

314.0

6 levels + blank; r2 0.995

Daily, prior to sample analysis; ± 20% oftrue
value
Daily, prior to sample analysis; ± 25% oftrue
value
Immediately following ICAL, and daily, prior
to sample analysis; ICV ± 1 0% oftrue value;
ICB<'/iRL
Following every 10 samples and at the end of
the run; CCV ± 10% oftrue value; CCB < 'A
RL

SAC-LC-0012
6 levels + blank; "r2" > 0.990, intercept > 'A RL

Not Applicable

Not Applicable

ICV only, immediately following ICAL, ± 30%
oftrue value.

CCV only, daily, prior to sample analysis,
following every 10 samples and at the end of
the run, ± 30% oftrue value.

PH
Calibration

ICAL

ICV/ICB

CCV/CCB

150.1; 9040B;9045C

2 level calibration that bracket the expected pH of the sample (± 0.05 pH units oftrue value);
alternatively 3 levels at pH 4, 7, and 10 for auto analyzer.

Daily, prior to sample analysis; 1 buffer check; ±0.1 pH unit; ICB pH 5-6

Following every 10 samples and at the end of the run pH 5-6; 1 buffer check; ±0.1 pHunit;
CCB pH 5-6

Phenolics
Calibration

ICAL

ICV/ICB

CCV/CCB

420.2

5 levels plus a blank; r > 0.995

Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.

Every 10 samples; ± 10% oftrue value for CCV, < RL for CCB.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Phosphorus (Total and Ortho- phosphate)
Calibration

ICAL

ICV/ICB

CCV/CCB

365.1, 365.2, 365.3 1
365.3: 5 levels plus a blank, each day of analysis.
365.2: 8 levels plus a blank
365.3: immediately following ICAL, prior to samples; ± 10% oftrue value
365.2: Blank and 2 standards with each series of samples, ± 2% oftrue value or recalibrate
365.3: following every 10 samples and end of run; ± 10% oftrue value
365.2: Not Applicable

Solids (Residue)
Calibration

ICAL

ICV

CCV

MCAWW 160.1, 160.2, 1603, 160.4

These arc gravimetric determinations. Calibrate balance before use.

Sulfide

Calibration
ICAL

ICV/ICB

CCV/CCB

376.2, SM4500S2-D

Daily, prior to analysis, 4 levels plus a blank ; r £ 0.995

Start of every sequence, following ICAL; ± 10% of true value for ICV, < RL for ICB.

Every 10 samples; ± 10% oftrue value for CCV, < RL for CCB.

Total Organic Carbon (TOC)
Calibration

ICAL

Initial Calibration
Check

ICV/ICB

CCV/CCB

415.1; SM5310C; 9060
Daily, prior to analysis, 4 levels plus a blank ; r £ 0.995

Solid: Daily, prior to sample analysis; ± 10% of true value

Aqueous: Start of every sequence, following ICAL; ± 10% oftrue value for ICV, < RL for ICB.
Solid: Start of every sequence, following ICAL; ± 15% oftrue value for ICV, < RL for ICB.

Every 1 0 samples, ± 1 0% of true value for CCV, < RL for CCB.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Total Organic Halogens (TOX)

Calibration

ICAL

ICV/ICB

CCV/CCB

9020B

Method 5320B: 7 levels plus a blank ± 10% of true value
Method 450.1: Daily instrument calibration standard and blank in duplicate ± 10% of true value
(calibration std.)
Start of every sequence; ± 10% oftrue value for ICV, < RL for ICB.

Every 1 0 samples; ± 1 0% oftrue value for CCV, CCB < lug CI"

Turbidity

Calibration
ICAL

ICV/ICB

CCV/CCB

180.1

Daily, prior to analysis, 4 levels plus a blank ; r £ 0.995

Start of every sequence, following ICAL; ± 1 0% oftrue value for ICV, < RL for ICB.

Every 10 samples; ± 1 0% oftrue value for CCV, < RL for CCB.

Water Content

Calibration

ICAL

ICV/ICB

CCV/CCB

This is a gravimetric determination. Calibrate balance before use.

Hydrogen Halides and Halogens from Stationary Sources

QC Sample

ICAL

ICV/ICB

CCV/CCB

Method 26, Method 26A, Method 9057

Before and after sample analysis; 5 levels + blank; "r"> 0.995, prc- and post- ICAL must be within
± 5% of mean.

Following ICAL, prior to sample analysis; ± 10% oftrue value for ICV, < RL for ICB.

Every 10samples;± 10% of true value, <RL for CCB.
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

Mercury by CVAA
Calibration

ICAL

ICV/ICB

CCV/CCB

Other

245.1
5 levels plus blank
r 2 0.995

Following ICAL, prior to sample analysis, ICV ±
10% oftrue value , ICB < RL
Every 10 samples and end of run; ± 20% oftrue
value for CCV / CCB < RL
Annually: - Instrument detection limits

7470A.7471A
5 levels plus blank
ICV ± 10% oftrue value; r > 0.995

Following ICAL, prior to sample analysis,
ICV ± 10% oftrue value , ICB < RL
Every 1 0 samples; ± 20% oftrue value

Annually - Instrument detection limits

ICPMetals
Calibration

ICAL

ICV/ICB

CCV/CCB

Other

200.7
1 level and blank
Rerun high calibration standard: verify quantitation
at ±5% of true value
Following ICAL, prior to samples.
± 5% oftrue value, RSD < 5% from replicate; ICB
<RL
Every 10 samples and end of run, ± 5% oftrue value
CCV RSD < 5% from replicate ; CCB < RL

ICSA, ICSAB: Analyze at beginning of run. Meet
laboratory SOP criteria.
Annually:
ICP interelement correction factors
Instrument detection limits

6010B
1 level and blank
Rerun high calibration standard: verify
quantitation at ± 5% of true value.
Following ICAL, prior to sampies.
± 5% oftrue value, RSD < 5% from
replicate; ICB < RL
Every 10 samples and end of run, ± 5% of
true value
CCV RSD < 5% from replicate ; CCB <
RL
ICSA, ICSAB: Analyze at beginning of
run. Meet laboratory SOP criteria.
Annually:
ICP intcrclcmcnt correction factors
Instrument detection limits
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TABLE 8.5-5
Summary of Inorganic Method Calibrations

(Continued)

ICP/MS Metals
Calibration

ICAL

Continuing

Ending

Other

200.8
1 level and blank,
ICV: ±10% of true
Mid-level calibration standard
Every 10 samples,
± J0% of true value
Not specified

Initial tuning standard deviation £ 5% for five
replicates; Mass calibration ̂ 0.1 amu from true;
Resolution < 0.75 amu full width at 5% peak height;
Analyze ICSA and ICSAB at the beginning of each
run and every 1 2 hours

6020
1 level and blank,
ICV: ±10% of true
Mid-level calibration standard
Every 10 samples,
±10% of true value
Mid-level calibration standard,
±10% of true value
Initial tuning standard deviation ̂  5% for
four replicates; Mass calibration < 0.1 amu
from true; Resolution £ 0.9 amu full width
at 10% peak height; Analyze ICSA and
ICSAB at the beginning of each run and
every 12 hours
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TABLE 8.5-6
Summary of Organic Method Calibrations

Aromatic Volatiles by GC
Calibration

ICAL
ICV

CCV

Other

SW-846 8021B
Minimum of 5 levels. Average RF £ 20%, or linear regression r £ 0.995
Second source mid-point stand run following ICAL. All components £15% drift, except gases
£20% drift
Midpoint calibration standard following every 10 samples and end of run. All components £15%
drift, except gases £20% drift
Not Applicable

Volatiles by GC/MS
Calibration

ICAL

ICV

CCV

Other

SW-846 8260B
Minimum of 5 levels,
%RSD for RF for CCCs<2)< 30%, remaining analytes 15%. If analyte > 15%, evaluate linear
regression (r > 0.995, intercept < H RL/IS). If r or intercept incorrect, return to average RRF and
check average of RSDs.
SPCCs<3): RF 2 0.300 for Chlorobenzene and 1,1,2,2-tetrachloroethane, Chloromethane and 1,1-
dichlorocthanc, and RF > 0. 100 for Bromoform
Mid-level second source standard immediately following calibration curve.
%Drift for CCCs12' < 20% between RF from standard and avg RF from ICAL
SPCCs(1): RF a 0.300 for Chlorobenzene and 1,1,2,2-tetrachloroethane, Chloromethane and 1,1-
dichloroethane, and RF > 0.100 for Bromoform
Remaining analytes < 20% (unless specified otherwise in SOP)
Mid-level standard every 12 hours (after tuning), prior to sample analysis.
%Drift for CCCs01 < 20% between RF from standard and avg RF from ICAL
SPCCs<!>: RF a 0.300 for Chlorobenzene and 1,1,2,2-tetrachloroethane, Chloromethane and 1,1-
dichloroethane, and RF > 0. 1 00 for Bromoform
Remaining analytes < 20% (unless specified otherwise in SOP)
BFB(4) tuning at the beginning of every 12 hour shift.
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

Dioxins/Dibenzo-furans (LRMS)
Calibration

ICAL
ICV

CCV

Ending
Other

SW-846 8280A
5 levels; % RSD £15%
Second source mid-point stand run following ICAL. RFs with %D & 30% from ICAL
1 level every 12 hours after window performance mix
Standard must have RFs with %D £ 30% from ICAL
Window performance mix
Window mix to set congener windows every 12 hours prior to or following ICV.
Isotope ratios in standard must meet criteria in method.

Valley between 2,3,7,8-TCDD1" and 1 ,2,3,4-TCDD must be £ 25% of the 2,3,7,8-TCDD01 peak
height.

Dioxins/Dibenzo-furans (HRMS)
Calibration

ICAL

ICV

CCV

Ending
Other

1613B
5 levels plus window defining solution. %RSD for
compounds calibrated by isotope dilution < 20%.
%RSD for compounds calibrated by internal
standard < 35%.
Second source mid-point stand run following ICAL.
calculated concentrations must be within method
acceptance criteria. (1613 Table 6)

1 level every 12 hours immediately following or
prior to window defining solution. Calculated
concentrations must be within method acceptance
criteria. (1613Table6)
Not Applicable
Isotope ratios in calibration standards must meet
criteria in method. Valley between 2,3,7,8-TCDD
and all other TCDDs must be <, 25% of the 2,3,7,8-
TCDD height.

8290
1 level every 12 hours after window defining
solution. RFs with %D£ 20% for natives;
%D £ 30% for labeled compounds from
ICAL
Second source mid-point stand run
following ICAL. RFs with %D £ 20% for
natives; %D £ 30% for labeled compounds
from ICAL
1 level: RFs with %D £ 20% for natives;
%D £ 30% for labeled compounds from
ICAL

See SOP
Isotope ratios in standard must meet criteria
in method. Valley between 2,3,7,8-TCDD
111 and all other TCDDs must be £ 25% of
the 2,3,7,8-TCDD height
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

PCBs (HRMS)
Calibration

ICAL

ICV

CCV

Other

1668A
5 levels plus window defining solution. %RSD £ 20% for compounds calibrated by isotope
dilution. %RSD < 35% for compounds calibrated by internal standard.
Second source mid-point stand run following ICAL. Calculated concentrations must be within
laboratory acceptance criteria.
I level + window defining solution every 1 2 hours. Calculated concentrations must be within
laboratory acceptance criteria.
Isotope ratios in calibration standards must meet criteria in method. Valley between PCB-123
and PCB-1 18 must be less than 25% in continuing calibration standard

PAHs by HRMS
Calibration

ICAL
ICV

CCV

Other

CARB 429 (Modified)
Minimum of 5 levels. Average RF £ 30% RSD
Second source mid-point stand run following ICAL. Calculated concentrations must be within
laboratory acceptance criteria.
1 level every 12 hours. Must be within laboratory acceptance criteria
Valley between Phenanthrene and Anthracene must be less than 50%, also the valley between
Benzo(b)fluoranthene and Benzo(k)fluorathene must be less than 60% in ICV

Pesticides by HRMS
Calibration

ICAL
ICV

CCV

Other

Minimum of 5 levels. Average RF ̂  20% RSD, if >20% use entire curve
Following ICAL and prior to si
acceptance criteria.

ample analysis. Calculated concentrations must be within laboratory

1 level every 12 hours Must be within laboratory acceptance criteria

Not Applicable

Nitroaromatics and Nitramines by HPLC
Calibration

ICAL

ICV

CCV

Other

8330
Minimum of5 levels. Average RF£ 20%, or linear regression r£ 0.995

Second source mid-point stand run following ICAL. All components £15% drift.
Midpoint calibration standard following every 10 samples and end of run. All components £15%
drifl.
Not Applicable
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

PAHs by HPLC
Calibration

ICAL

ICV

CCV

Other

8310
Minimum of 5 levels. Average RF < 20%, or regression line r2 £ 0.990
Second source mid-point stand run following ICAL. All components £15% drift.
Midpoint calibration standard following every 1 0 samples and end of run. All components £1 5%
drift.
Not Applicable

Pesticides/PCBs
Calibration

ICAL

ICV

CCV

Other

8081 A, 8082
Minimum of 5 levels. If % RSD < 20%, use avg RF. Otherwise, calibration curve employed.
PCBs: Only 101671260 calibrated at 5 levels, unless otherwise requested. Toxaphene/Chlordane 5
level calibrations run only if potential positives are identified.
Mid-level calibration standard analyzed immediately following ICAL. % D < 15% of predicted
response for any analyte quantitated and reported.
Mid-level calibration standard analyzed every 10 samples and at the end of run. %D< 15% of
predicted response for any analyte quantitated and reported.
Not Applicable.

Hexane-Extractable Material (Oil and Grease)
Calibration

ICAL
ICV
CCV
Other

1664A.9070.9071B

These are gravimetric methods. Calibrate the balance before use.
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

Semivolatiles by GCMS
Calibration

ICAL

ICV

CCV

Other

8270C
Minimum of 5 levels,
% RSD for RF for CCCs01 < 30% remaining analytes 15%. If analyte > 15%, evaluate linear
regression (r > 0.995, intercept < Vt RL/7S). If r or intercept incorrect, return to average RRF and
check average of RSDs.
SPCCs8):RF> 0.050
Mid-level second source standard immediately following calibration curve.
%Drift for CCCsB) < 20% between RF from standard and avg RF from ICAL
Remaining analytes < 20% (unless specified otherwise in SOP)
SPCCs(3):RF> 0.050
Mid-level standard every 1 2 hours (after tuning)
%D for CCCs'2' < 20 % between RF from standard and avg RF from ICAL
Remaining analytes < 20% (unless specified otherwise in SOP)
SPCCs(3): RF> 0.050
DFTPP'S> tuning at the beginning of every 1 2 hour shift.

Tear Gas Degradates by GCMS
Calibration

ICAL

ICV

CCV

Other

SAC-MS-0003
Minimum of 5 levels,
% RSD for RRF < 30%, if >30%, evaluate linear regression (r 2 0.995, intercept < V> RL/IS). If r or
intercept incorrect, return to average RRF and check average of RSDs.
RRF > 0.050 for each compound.
Second source mid-point stand run following ICAL. All components £30% drift, RRF > 0.050

Mid-level standard every 1 2 hours (after tuning);
%D £30 % between RRF from standard and avg RRF from ICAL. RRF > 0.050
DFTPP8' tuning at the beginning of every 24 hour shift.

Nerve Gas Degradates by HPLC/MS
Calibration

ICAL

ICV

CCV

SAC-LC-0004
Minimum of 5 levels, % RSD for RRF £ 20%, if >20%, evaluate linear regression (r2 > 0.990,
intercept < Yz RL/IS) or non-linear regression. If r2 or intercept incorrect, return to average RRF
and check average of RSDs.
Second source mid-point stand run following ICAL. All components £ 30% drift.

Midpoint calibration standard following every 10 samples and end of run. All components £30%
drift.
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

Explosives by HPLC MS (8321 modified)
Calibration

ICAL

ICV

CCV

SAC-LC-0001
Minimum of 5 levels, % RSD for RRF £ 20, if >20, evaluate linear regression (r2 2 0.990,
intercept < Vi RL/IS) or non-linear regression. If r2 or intercept incorrect, return to average RRF
and check average of RSDs.
Second source mid-point stand run following ICAL. All components £ 30% drift.

Midpoint calibration standard following every 10 samples and end of run. AH components £30%
drift.

Explosives by GC-ECD (8095)
Calibration

ICAL

ICV

CCV

SAC-GC-0011
Minimum of 5 levels. Average RF RSD £ 20%, or regression line ̂ £0.990

Second source mid-point stand run following ICAL. All components £15% drift.

Midpoint calibration standard following every 10 samples and end of run. All components £15%
drift.

PAH by GCMS-SIM (Isotope Dilution)
Calibration

ICAL

ICV

CCV

Other

SW-846 8270C
Minimum of 5 levels. Average RRF RSD £ 30%, or linear regression r £ 0.995

Second source mid-point stand run following ICAL. All components <20% drift.

Mid-level standard every 12 hours;
%D £30 % between RRF from standard and avg RRF from ICAL. RRF > 0.050
Tune with cal gas (PFTB A) daily (every 24 hours)

Volatile Hydrocarbons
Calibration

ICAL
ICV
CCV

8015B, CA-LUFT, NWTPH-Gx, AK101
Minimum of 5 levels. Average RF RSD £ 20%, or linear regression r £ 0.995
Second source mid-point stand run following ICAL. All components £15% drift.
Midpoint calibration standard following every 10 samples and end of run. All components £15%
drift.
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TABLE 8.5-6
Summary of Organic Method Calibrations

(Continued)

Extractable Hydrocarbons
Calibration

ICAL

ICV

CCV

8015B, CA-Luft, NWTPH-Djt, AK102, AK103

Minimum of 5 levels. Average RF RSD £ 20%, or linear regression r £ 0.995

Second source mid-point stand run following ICAL. All components £15% drift.
Midpoint calibration standard following every 10 samples and end of run. All components £15%
drift.

TCO
Calibration

ICAL

ICV

CCV

SAC-GC-0010
Minimum of 3 levels, each standard in duplicate. Average RF £ 20%, or linear regression r £ 0.995

Second source mid-point stand run following ICAL. All components £15% drift.

Midpoint calibration standard analyzed in duplicate following every 10 samples and end of run. All
components £15% drift.

Footnotes

TCDD - 2,3,7,8-Tetrachlorodibcnzo-p-dioxin
CCC - Continuing Calibration Compounds
SPCC - System Performance Check Compound
BFB - Bromofluorobenzene
DFTPP - Dccafluorotriphenylphosphine

Measurement

Accuracy
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TABLE 8.6-1
Precision and Accuracy Measurements

Definition

The degree of agreement of a measurement with an accepted reference or true value.
The only true or known values m the laboratory are spiked samples.

Expressed as laboratory control sample (LCS) percent recovery (% R):

LCS % Recovery = —xJOO

where: X = observed concentration
/ = concentration of spike added

Expressed as matrix spike/matrix spike duplicate (MS/MSD) sample percent recovery (%
R):

MS/SD %Recovery=Xs~XxlOO

where: X, = observed concentration in spiked sample

X = observed concentration in unspiked sample

/ = concentration of spike added

The measure of analytical reproducibility of two values. Expressed as the relative
percent difference (RPD) of two values.

RPD = \XrX2\ xlOO

where: Xi = first observed concentration
X; = second observed concentration
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TABLE 8.6-1
Precision and Accuracy Measurements

(Continued)

Measurement

Arithmetic mean

Standard Deviation

Quality Control Chart

Definition

The average of a set of values.

X*'

n
where: Jc" = the mean

x, = the i"1 data value
n = number of data values

A measure of the random (probable) error associated with
data set.

Er*-*)2

- - 1 "'
1 „-!

where: s = sample standard deviation
X = the mean
x> — the i* data value
n = number of data values

i single measurement within a

A graphical representation of analytical accuracy. Displays the arithmetic mean of a
data set, the upper and lower warning limits and the upper and lower control limits.

ACCURACY

Upper Control Limit
(UCL)

Upper Warning Limit
(UWL)

Lower Warning Limit
(LWL)

Lower Control Limit
(LCL)

UCL = x + 3s

UWL = x + 2s

LWL = x-2s

LCL = x-3s

PRECISION

RPD Zero to (mean RPD + 3s)
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TABLE 8.11-1
Instrument Maintenance Schedule

Frequency

As Needed

Daily(3)

Semi-Annually

Annually

APCI/ESI LC/MS/MS
Maintenance Items
Oil autosampler when it is noisy or picking up the tray.
Change pump seals.
Change filters in autosampler (HPLC).
Check/replace in-line frit if excessive pressure or poor performance.
Replace column if no change following in-line frit change.
Rinse capillary with water, followed by MeOH
Clear capillary if clogged.
Clean corona needle.
Replace sample inlet tube in APCI (iO.l cm).
Replace fused silica tube in ESI interface.
Clean lenses.
Clean skimmer.
Ballast rough pump 30 minutes.
Check solvent reservoirs for sufficient level of solvent.
Verify that pump is primed, operating pulse free.
Check needle wash reservoir for sufficient solvent.
Verify capillary heater temperature.
Verify vaporizer heater temperature.
Verify manifold heater temperature.
Verify manifold pressure (~5x 10' 6).
Verify fore-pump pressure (-30 to 200ratorr).
Verify rough pump and turbo-pump oil levels.
Verify nitrogen pressure for auxiliary and sheath gasscs.
Verify that corona and multiplier are functioning.
Replace rough-pump oil (4-6 months).
Vacuum/clean inlet foam.
Replace oil mist filter.
Replace activated alumina filter.
Replace turbo-pump oil.
Vacuum system components including fans and fan covers.
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TABLE 8.11-2
Instrument Maintenance Schedule

High Pressure Liquid Chromittograph"1

Frequency

As Needed

DaUy(3)

Every 6-9 Months

Maintenance Items
Replace columns when peak shape and resolution indicate that cliromatographic
performance of column is below method requirements.
Oil autosampler slides when sample does not advance.
Rinse flow cell with IN nitric acid if dirty flow cell.
Change pump seals when flow becomes inconsistent.
Repack front end of column if applicable.
Backflush column if applicable.
Change in-line filters for solvents.
Check level of solution in reservoirs. If adding, verify that solvent is from the same source.
If changing, rinse gas and delivery lines to prevent contamination of the new solvent.
Check gas supply if applicable.
Flush with an appropriate solvent to remove all bubbles.
Prc-filtcr all samples.
Change pump seals.
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TABLE 8.11-3
Instrument Maintenance Schedule

Gas Chromatograph0'
Frequency

As Needed

Dauy(3)

Semi-Annually

Maintenance Items
Replace septum.
Clean injector port
Break off front portion of capillary columns. Replace column if this fails to restore column
performance or when column performance (e.g. peak tailing, poor resolution, high
backgrounds, etc.) indicates it is required.
Change glass wool plug in injection port and/or replace injection port liner when front
portion of capillary column is removed.
Perform gas purity check (if high baseline indicates that impure carrier gas may be in use).
Replace or repair flow controller if constant gas flow cannot be maintained.
Detectors: clean when baseline indicates contamination or when response is low.
FID: clean/replace jet, replace ignitor.
PID: clean lamp window or replace as needed, replace seals.
ELCD: check solvent flow weekly, change reaction tube, replace solvent, change reaction
gas, clean/replace Teflon® transfer line.
ECD: follow manufacturers suggested maintenance schedule
Replace fuse.
Reactivate external carrier gas dryers.
Purge & trap devices: periodic leak checks quarterly, replace/condition traps (when poor
response or disappearance of reactive or poorly trapped compounds), clean sample lines,
valves (if they become contaminated), and clean glassware. Check purge flow monthly.
Bake trap as needed to correct for high background. Change trap annually, or as needed
whenever loss of sensitivity, or erratic response or failing resolution is observed.
Purge & trap autosamplers: leak check system, clean sample lines, valves.
Check for sufficient supply of carrier and detector gases. Check for correct column flow
and/or inlet pressures.
Check temperatures of injectors and detectors. Verify temperature programs.
Check inlets, septa.
Check baseline level.
Check reactor temperature of electrolytic conductivity detector.
Inspect chromatogram to verify symmetrical peak shape and adequate resolution between
closely eluting peaks.
HP 7673 Autosampler: replace syringe, fill wash bottle, dispose of waste bottle contents.
ECD: perform wipe test.
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TABLE 8.11-4
Instrument Maintenance Schedule

Gas Chromatography/Low-Resolution Mass Spectrometer'"
Frequency

As Needed

Daily(3)

Annually

Maintenance Items
Replace septum.
Clean injector port.
Break off front portion of capillary columns. Replace column if this fails to restore column
performance or when column performance (e.g. peak tailing, poor resolution, high
backgrounds, etc.) indicates it is required.
Replace injection port liner when front portion of capillary column is removed.
Check level of oil in mechanical pumps and diffusion pump if vacuum is insufficient. Add oil
if needed.
Replace electron multiplier when the tuning voltage approaches the maximum and/or when
sensitivity falls below required levels.
Clean Source, including all ceramics and lenses- the source cleaning is indicated by a
variety of symptoms including inability of the analyst to tune the instrument to
specifications, poor response, and high background contamination.
Repair/replace jet separator.
Replace filaments when both filaments burn out or performance indicates need for
replacement
Check mass calibration (PFTBA orFC-43).
Check ion source and analyzer (clean, replace parts as needed).
Check vacuum, relays, gas pressures and flows.
Change oil in the mechanical rough pump.
Rclubricatc the turbomolccular pump -bearing wick.
Check for sufficient gas supply. Check for correct column flow and/or inlet pressure.
Check temperatures of injector, detector.
Verify temperature programs.
Check inlets, septa.
Check baseline level.
Check values of lens voltages, electron multiplier, and relative abundance and mass
assignments of the calibration compounds.
Inspect chromatogram to verify symmetrical peak shape and adequate resolution between
closely eluting peaks.
HP 7673 Autosampler: replace syringe, fill wash bottle, dispose of waste bottle contents.
Replace the exhaust filters on the mechanical rough pump every 1-2 years.
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TABLE 8.11-5
Instrument Maintenance Schedule

Purge and Trap Systems
Frequency

As Needed

Daily(3)

Maintenance Items
Change trap.
Check purge flow.
Flush lines (after foaming sample).
Bake out trap prior to commencing analysis.
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TABLE 8.11-6
Instrument Maintenance Schedule

Gas Chromatography/High-Resolution Mass Spectrometer*
Frequency

As Needed

Daily(3)

Maintenance Items
Full Bake -Out.
Change oil in rotary pump.
Change oil in diffusion pump. Replace o-rings.
Solvent rinse the flight tube.
Clean the first field free region.
Check the data system ventilation (fans and filters).
Check detector voltages.
Clean and dust connectors, etc on the outside of the instrument.
Check the vacuum: 5 x. 1 0'8 MBAR on both analyzer ion gauges, and 5 x 1 0"1 MBAR on the
source, with no helium flowing.
Check isolation valve for leaks, correct if needed.
Check for thermal trip by taking the magnet to maximum current, and verify that the coolant
flow is acceptable.
Replace septum.
Clean injector port.
Break off front portion of capillary columns. Replace column if this fails to restore column
performance or when column performance (e.g. peak tailing, poor resolution, high
backgrounds, etc.) indicates it is required.
Change glass wool plug in injection port and/or replace injection port liner when front
portion of capillary column is removed.
Clean Source, including all ceramics and lenses - the source cleaning is indicated by a
variety of symptoms including inability of the analyst to tune the instrument to
specifications, poor response, and high background contamination.
Repair/replace jet separator.
Replace filaments when both filaments bum out or performance indicates need for
replacement.
Check resolution sensitivity.
Check stability and ripple.
Check for sufficient gas supply. Check for correct column flow and/or inlet pressure.
Check temperatures of injector, detector.
Verify temperature programs.
Check inlets, septa.
Check baseline level.
Check values of lens voltages, electron multiplier, and relative abundance and mass
assignments of the calibration compounds.
Inspect chromatogram to verify symmetrical peak shape and adequate resolution between
closely cluting peaks.
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TABLE 8.11-7
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (Leeman PS 200) (1)

Frequency

As Needed

Daily(3)

Maintenance Items
Change pump tubing.
Check/change Hg lamp.
Clean optical cell.
Change drying tube.
Grease pump.
Check sample tip for clogs.
Check drying tube.
Check pump tubing/drain tubing.
Check gas pressure.
Check aperture reading.
Check tubing.

TABLE 8.1 1-8
Instrument Maintenance Schedule

Inductively Coupled Argon Plasma/Mass Spectrometry (ICAP/MS){1)

Frequency

As Needed

Daily(3)

Every 2-3 Months

Maintenance Items
Check electronic settings for optimum sensitivity: resolution, mass calibration, ion optics.
Measure quartz torch for proper alignment when removed and cleaned.
Clean spray chamber and nebulizer.
Clean all filters and fans.
Check recirculator water level.
Check and drain oil mist eliminator on roughing pumps.
Check sample waste container level.
Check quartz torch condition.
Check peristaltic pump: proper roller pressure, sample introduction tubing, correct pump
rotation, condition of drain tubing.
Check condition of sampler and skimmer cones.
Check oil level of roughing pumps.
Replace oil in roughing pumps.
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TABLE 8.11-9
Instrument Maintenance Schedule

ICF™
Frequency

Daily(3)

Monthly or As Needed

Semi -Annually

Annually

Maintenance Items
Check gases.
Check that argon feed pressure is 50-60 psi.
Check aspiration tubing.
Check that cooling water supply system is full and drain bottle is not full. Also that drain
tubing is clear, tight fitting and has few bends.
Check that nebulizer is not clogged.
Check that capillary tubing is clean and in good condition.
Check that peristaltic pump windings are secure.
Check that high voltage switch is on.
Check that exhaust screens are clean.
Check that torch, glassware, aerosol injector tube are clean.
Clean plasma torch assembly to remove accumulated deposits.
Clean nebulizer and drain chamber; keep free flowing to maintain optimum performance.
Clean filters on back of power unit to remove dust.
Replace when needed:

peristaltic pump tubing,
sample capillary tubing,
autosampler stpper probe.

Check yttrium position.
Check 0-rings.
Clean/lubricate pump rollers.
Replace coolant water filter, (may require more or less frequently depending on the quality
of water)
Notify manufacturer service engineer for scheduled preventive maintenance service.
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TABLE 8.11-10
Instrument Maintenance Schedule

Ion Chromatograph0'
Frequency

As Needed

Daily(3)

Weekly

Monthly

Semi -Annually

Maintenance Items
Clean micromembranc suppressor when decreases in sensitivity are observed.
Check fuses when power problems occur.
Reactivate or change column when peak shape and resolution deteriorate or when retention
time shortening indicates that exchange sites have become deactivated.
De-gas pump head when flow is erratic.
Check plumbing/leaks.
Check gases.
Check pump pressure.
Check conductivity meter.
Check pump heads for leaks.
Check filter (inlet).
Check all air and liquid lines for discoloration and crimping, if indicated.
Check/change bed supports guard and analytical columns, if indicated.
Lubricate left hand piston.
Clean conductivity cell.
Check conductivity cell for calibration.

TABLE 8.1 1-11
Instrument Maintenance Schedule

LACHAT Auto Analyze!01

Frequency
As Needed

Daily(3)

Weekly

Monthly
Scmi-Annually

Maintenance Items
Prepare fresh reagents.
Check detector. Clean detector cell and make sure there arc no trapped bubbles in detector
cell.
Check Valves
Check Reference source.
Check peristaltic tubing.
Check sampler.
Check auto diluter.
Clean sample probe shaft.
Replace tubing,
Clean pump, diluter, and XYZ Sampler.
Lubricate pump roller.
Clean pump rollers with steel wool and lubricate.



STL Sacramento LQM
Table Section
RevisionNo.: 1
Date Revised: February 1,2003
Page 267 of 294

TABLE 8.11-12
Instrument Maintenance Schedule

Specific Digital Ion Analyzer0*
Frequency
As Needed

DaUy(3) (When Used)

Maintenance Items
Electronics serviced.
Calibrate with check standards.
Inspect electrode daily, clean as needed.
Inspect electrode proper levels of filling solutions daily, fill as needed.
Clean probe, each use.

TABLE 8.11-13
Instrument Maintenance Schedule

Conductance Meter"0

Frequency
As Needed

DaOy(3) (When Used)

Maintenance Items

Electronics serviced.
Check probe and cables.
Standardize with KC1.
Inspect conductivity cell

TABLE 8.1 1-14
Instrument Maintenance Schedule

Chemical Oxygen Demand (COD) Reactor™
Frequency
As Needed
DaUy(3) (When Used)

Maintenance Items
Electronics serviced.
Calibrate with check standards.

TABLE 8.11-15
Instrument Maintenance Schedule

Spectrophotometer10

Frequency
As Needed

DaUy(3) (When Used)

Weekly

Annually

Maintenance Items

Dust the lamp and front of the front lens.
Check the zero %A adjustment.
Clean sample compartment
Clean cuvettes.
Clean windows.
Check instrument manual.
Perform wavelength calibration.
Replace lamp annually or when erratic response i
Clean and align optics.

observed.
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TABLE 8.11-16
Instrument Maintenance Schedule

pH Meter*0

Frequency

As Needed

Daily(3)

Maintenance Items

Clean electrode.
Refill reference electrode.
Inspect electrode. Verify electrodes arc properly connected and filled.
Inspect electrode proper levels of filling solutions.
Make sure electrode is stored in buffer.

TABLE 8.1M7
Instrument Maintenance Schedule

Total Organic Carbon Analyzer (OI 7000)

Frequency

As Needed

Daily(3)

Weekly

Monthly

Semi-Annually

Maintenance Items

Check injection port septum after 50-200 runs.
Tube end-fitting connections after 1 00 hours or use.

Indicating drying tube.

NDIR zero, after 100 hours of use.
Sample pump, after 2000 hours for use.

Digestion vessel/condensation chamber, after 2000 hours of use.
Permeation tube, after 2000 hours of use.
NDIR cell, after 2000 hours of use.
Check:

Oxygen supply.
Persulfate supply.
Acid supply.
Carrier gas flow rate (- 1 50 cc/min).
IR millivolts for stability (after 30 min. warm-up).
Reagent reservoirs.

Check liquid-flow-rate-pump-tubing conditions on autosampler.
Check injection port septum.
Clean digestion vessel.

Clean condenser column.
Do the leak test.
Change pump tubine.
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TABLE 8.11-18
Instrument Maintenance Schedule

TRAACS 800 Auto Analyzer m

Frequency

As Needed

Daily<3)

Monthly
(or after 200 hours of
pumping time)
Semi-Ann uatly
(or after 1000 hours of
pumping time)

Annually

Maintenance Items
Replaces air filter when progressive loss of air pressure is observed.
Replace air valve tubing when occlusion in tubing is observed.
Check air pressure gauge (22 ± 2 psi).
Use recommended washout procedure (at end of analysis operations).
Change all pump tubes.
Clean sample probe shaft.

Replace pump platens.

Lightly lubricate the Linear Sample Rails (use semi -fluid lubricant).
Replace colorimeter lamp (or after 2500 hours of use).

TABLE 8.11-19
Instrument Maintenance Schedule

Turbidimetei"'
Frequency
As Needed

Daily(3) (When Used)

Monthly

Maintenance Items

Electronics serviced.
Adjust linearity on varying levels of NTU standards.
Standardize with NTU standards.
Inspect cells.
Clean instrument housing.

TABLE 8.11-20
Instrument Maintenance Schedule

Dissolved Oxygen Meter01

Frequency
As Needed

Daily(3) (When Used)

Maintenance Items
Electronics serviced.
Calibrate with check standards.
Check probe membrane for deterioration.
Clean and replace membrane with HCI solution.
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TABLE 8.11-21
Instrument Maintenance Schedule

Digestion Block
Frequency I Maintenance Items
Annually I Check temperature with NIST thermometer.

TABLE 8.11-22
Instrument Maintenance Schedule

Flash Point Tester
Frequency

As Needed

Daily(3)

Maintenance Items
Check thermometer against NIST thermometer, when used.
Check tubing.
Clean sample cup each use.
Check gas.
Clean flash assembly.
Check stirrer.

TABLE 8.1 1-23
Instrument Maintenance Schedule

Sonicator 0)

Frequency

As Needed

Daily(3) (When Used)

Maintenance Items
Replace probe tip.
Disassemble and clean sonicator probe tips.
Tune sonicator assembly.
Inspect probe tips for inconsistencies (etching/pitting).

TABLE 8.11-24
Instrument Maintenance Schedule

Analytical/Top Loading Balances01

Frequency

Daily(3)

Annually

Maintenance Items
Check using Class S-verified weights once daily or before use.
Clean pan and weighing compartment.
Manufacturer cleaning and calibration.
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TABLE 8.1 1-25
Instrument Maintenance Schedule

Refrigerators/Walk-in Coolers'"
Frequency

As Needed

Daily(3)

Maintenance Items

Refrigerant system and electronics serviced.

Temperatures checked and logged.

TABLE 8.11-26
Instrument Maintenance Schedule

Ovens'"
Frequency

As Needed
Daily*3*

Maintenance Items

Electronics serviced.

Temperatures checked and logged.

Footnotes to Preventive Maintenance Tables

Refer to manufacturer's instructions for each instrument to identify and perform maintenance operations.
Also sec Table 8. U -11 for applicable "As Needed" GC maintenance.

(3) Daily checks and verifications arc performed prior to instrument startup and are not documented in maintenance logs

unless problems are noted.
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TABLE 9.4-1
Proficiency Testing Programs

PT Sample
Program Description

Water Pollution Program

Samples provided by
Environmental Resource
Associates, a NIST-approved PT
Provider

Water Supply Program

Samples provided by
Environmental Resource
Associates, a NIST-approved PT
Provider

Hazardous Waste Program

Samples provided by
Environmental Resource
Associates, a NIST-approved PT
Provider

STL Corporate Double Blind

Underground Storage Tank

Samples provided by
Environmental Resource
Associates, a NIST-approved PT
Provider

Round Robin International Studies

Sample provided by LGC, Umea
University, and Ontario Ministry of
the Environment

Analysis Performed

Trace Metals, Minerals, Nutrients,
Demand, PCBs in Water, PCBs in
Transformer Oil, Pesticides
(Insecticides), Volatile
Halocarbons, Volatile Aromatics,
Semivolatiles (base/neutrals/acids),
Polynuclear Aromatic
Hydrocarbons (HPLC) and
Miscellaneous (TSS, Cyanide,
Total Phenolics)

All methods performed for:

Pcrchlorate, Dioxin

Semivolatiles (basc/neutrals/acids),
Pesticides, Volatile Organics,
Metals, Anions, PAH, TPH Gas
and Diesel, Explosives, Dioxin,
Chromium VI, Cyanide

Volatile Organics, Metals, General
Chemistry, Semivolatiles
(base/neutrals/acids), Project
Management

CALUFT,AK10I,AK102;
NWTPH-D, NWTPH-G, BTEX by
802 IB

Dioxin, PAH, PCB Congeners,
Metals

Frequency of
Participation

Semi-annual

Semi-annual

Semi-annual

Annually

Annually

As Available
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Acronyms and Initialisms

A2LA American Association for Laboratory Accreditation

AA Atomic Absorption

ANSI American National Standards Institute

AR/COC Analysis Request/Chain-of-Custody

ASQC American Society for Quality Control

ASTM American Society for Testing and Materials

BFB Bromofluorobenzene

BLK Blank

BOD Biochemical Oxygen Demand

CCB Continuing Calibration Blank

CCC Calibration Check Compound

CCV Continuing Calibration Verification

CEO Chief Executive Officer

CF Calibration Factor

CFR Code of Federal Regulations

CHP Chemical Hygiene Plan

CLP Contract Laboratory Program

CERCLA Comprehensive Environmental Response, Compensation and Liability Act (Superfund)

COC Chain-of-Custody

COD Chemical Oxygen Demand

CRDL Contract Required Detection Limit

CRQL Contract Required Quantitation Limit

CSM Customer Service Manager

CSRM Certified Standard Reference Material

CST Customer Service Team

CUR Condition Upon Receipt

CV Coefficient of Variation

CVAA Cold Vapor Atomic Absorption (Spectroscopy)

DFTPP Decafluorotriphenylphosphine

DOC Dissolved Organic Carbon

DOE Department of Energy

DOT Department of Transportation

DQO Data Quality Objective
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Acronyms and Initialisms (continued)

EH&S Environmental Health and Safety

EPA (U. S.) Environmental Protection Agency

FAS Field Analytical Services

FLAA Flame Atomic Absorption (Spectroscopy)

FTTR Fourier Transform Wared (Spectrometry)

GC Gas Chromatograph(y)

GC/MS Gas Chromatography/Mass Spectrometry

GFAA Graphite Furnace Atomic Absorption (Spectroscopy)

HOPE High Density Polyethylene

HPLC High Performance Liquid Chromatography

HRGC High Resolution Gas Chromatography

HRMS High Resolution Mass Spectrometry

ICAL Initial Calibration

ICAP Inductively Coupled Argon Plasma (Spectroscopy)

ICAP/MS Inductively Coupled Argon Plasma/Mass Spectrometry

ICB Initial Calibration Blank

ICS Interference Check Sample

ICV Initial Calibration Verification

IDL Instrument Detection Limit

IR Infrared (Spectroscopy)

IS Information Systems

IS Internal Standard

ISO International Organization for Standardization

IT Information Technology

KRI Key Result Indicator

LAN Local Area Network

LCL Lower Control Limit

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LIMS Laboratory Information Management System

LRGC Low Resolution Gas Chromatography

LRMS Low Resolution Mass Spectrometry

LWL Lower Warning Limit
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MBAS Methylene Blue Active Substance

MDC Minimum Detectable Concentration

MDL Method Detection Limit

MS Matrix Spike

MSA Method of Standard Additions

MSD Matrix Spike Duplicate

MSDS Material Safety Data Sheet

NELAC National Environmental Laboratory Accreditation Conference

NELAP National Environmental Laboratory Accreditation Program

NCM Nonconformance Memo

NIOSH National Institute for Occupational Safety and Health

NIST National Institute of Standards Technology

NMOC Non-Methane Organic Compounds

NPDES National Pollutant Discharge Elimination System

NRC Nuclear Regulatory Commission

NRM National Reference Material

PAH Polynuclear Aromatic Hydrocarbons (or PNA)

PC Personal Computer

PCB Polychlorinated Biphenyls

PDS Post Digestion Spike

PE Performance Evaluation

PEM Performance Evaluation Mixture

PM Project Manager

PQL Practical Quantitation Limit

PSRL Project-Specific Reporting Limit

PUF Polyurethane Foam

QA Quality Assurance

QAMP Quality Assurance Management Plan

QAPP Quality Assurance Project Plan or Quality Assurance Program Plan

QAS Quality Assurance Summary

QC Quality Control

QS Quality System

QuantlMS STL Sacramento Laboratory Information Management System
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QRI Quality-Related Item

RCRA Resource Conservation and Recovery Act

RF Response Factor

RFP Request for Proposal

RFQ Request for Quote

RL Reporting Limit

RPD Relative Percent Difference

RRF Relative Response Factor

RSD Relative Standard Deviation

RSO Radiation Safety Officer

SDG Sample Delivery Group

SOP Standard Operating Procedure

SOW Statement of Work

SPCC System Performance Check Compounds

SPLP Synthetic Precipitation Leaching Procedure

SRL Standard Reporting Limit

SRM Standard Reference Material

TCLP Toxicity Characteristic Leaching Procedure

TIC Tentatively Identified Compound

TKN Total Kjeldahl Nitrogen

TOC Total Organic Carbon

TOX Total Organic Halides

UCL Upper Control Limit

UPS Uninterruptable Power Supply

USEPA United States Environmental Protection Agency

UWL Upper Warning Limit

VOA Volatile Organic Analysis

VOST Volatile Organic Sampling Train

WAN Wide Area Network

WS Water Supply

WP Water Pollution
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acceptance limits
Data quality limits specified for analytical method performance.

accuracy
Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number of measurements and the true or expected value. Systematic errors
affect accuracy. For chemical properties, accuracy is expressed either as a percent recovery (R) or as
a percent bias (R- 100).

aliquot, aliquant
A measured portion of a sample taken for analysis.

analytical spike
A sample created by spiking target analytes into a prepared portion of a sample just prior to analysis.
(Also see matrix spike.)

anomaly
See nonconformance.

areas needing improvement
Represent isolated instances of noncompliance or issues that are judged to have a less immediate impact
on data quality. Laboratory management must correct the situation or otherwise ensure that (he
condition does not recur. This term replaces the previous term used "Observations."

arithmetic mean
The arithmetic mean (x ) is the average of a set of values. It is equal to me sum of the observed values
divided by the number of observations. Also called "average".

where: x = the mean
x; = the ih data value
n = number of data values
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assessment
The evaluation process used to measure the performance or effectiveness of a system and its elements.
Assessment is used as an all-inclusive term to denote any of the following: performance, systems, data
and compliance audits, management systems reviews, peer reviews, inspections, or spot assessments.

associate
Employee.

audit
A planned and documented investigative evaluation of an item or process to determine its adequacy and
effectiveness as well as compliance with established procedures, instructions, drawings, quality
management plans, and other applicable documents.

benchmarking
A step-by-step method of improving performance by identifying and studying best practices and
comparing them to industry practices,

bias
A systematic (consistent) error in test results. Bias is expressed as the difference between the
population mean and the true or reference value, or as estimated from sample statistics, the difference
between the sample average and the reference value.

blind performance evaluation sample
A sample either submitted to the laboratory or prepared in the laboratory whereby the concentrations of
parameters of concern arc known by the preparcr and not by the laboratory.

calibration
Establishment of a relationship between various calibration standards and the measurements of them
obtained by a measurement system, or portions thereof. The levels of the calibration standard should
bracket the range of levels at which actual measurements are to be made. Calibration is also the act of
making a scheduled comparison of instrument performance against national standards for instruments
which measure physical parameters such as mass, time, and temperature. This type of calibration is
independent of use in specific analyses and projects.

calibration curve
The graphical relationship between the known values for a series of calibration standards and instrument
responses.
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calibration factor (CF)
The ratio of the instrument response of an analyte to the amount injected. CFs are used in external
standard calibrations.

_ Total Area of Peak

Mass Injected

calibration standard
A standard used to quantitate the relationship between the output of a sensor and a property to be
measured. Calibration standards should be traceable to standard reference materials (provided by
NIST, or other recognized standards agencies) or a primary standard.

Certificate of Analysis
A STL Sacramento report format containing analytical results without supporting/backup information, or
a document from a vendor accompanying a certified reference material.

certified reference material
A reference material accompanied by a certificate issued by an organization certifying the contents and
concentrations) of the material. (See also standard reference material.)

chain-of-custody (COC)
A system of documentation demonstrating the physical custody and traceability of samples.

check standard analyses
A standard (often a midpoint standard) analyzed at a frequency specified in the method or in a SOP to
verify the continuing calibration of the standard curve.

client
Any individual or organization for whom items or services are furnished or work is performed in
response to defined requirements and expectations.

client sample
The material or collection media submitted to the laboratory for analysis. Field QC samples are
considered client samples but laboratory QC samples are not counted as client samples when counting
samples for QC batches.

coefficient of variation (relative standard deviation)
A measure of precision (relative dispersion). It is equal to the standard deviation (s) divided by the
mean ( x ) and multiplied by 100 to give a percentage value.
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CV(RSD)= - xlOO
\x)

collocated samples
Independent samples collected in such a manner that they are equally representative of the variable(s) of
interest at a given point in space and time. The results will indicate sampling as well as analytical
variability.

comparability
Comparability is a measure of the confidence with which one data set can be compared to another. To
ensure comparability, all laboratory analysts are required to use uniform procedures (i.e., SOPs) and a
uniform set of units and calculations for analyzing and reporting environmental data.

completeness
Completeness is a measure of the percentage of measurements that are judged to be valid
measurements. At a minimum, the objective for completeness of data is 90% for each constituent
analyzed. It is usually expressed as a percentage:

V
% Completeness = —xlOO

n

where: V=numberofmeasurementsjudgedvalid
n = total number of measurements

composite
A sample composed of two or more increments.

control chart
A graphical representation of analytical accuracy. Displays the arithmetic mean of a data set, the upper
and lower warning limits and the upper and lower control limits.

control table
A tabular presentation of test results wifli respect to time or sequence of measurement, together wift
limits within which the resuhs are expected to lie when the analytical process is in a state of control.

controlled document
A document for which the distribution is known. Updates of the document arc sent to the original
recipients, unless the copy distributed is an uncontrolled copy.
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corrective action
A measure taken to rectify conditions adverse to quality and, where necessary, to preclude their
recurrence.

correlation coefficient
The correlation coefficient (r) is a determination of how closely data "fits" a straight line. It is a number
between -1 and 1 that indicates the degree of linear relationship between two sets of numbers. A
correlation coefficient of+1 (usually calculated to three decimal places or 1.000) means the data falls
exactly on a straight line with positive slope. A correlation coefficient of -1 (or -1.000) means the data
falls exactly on a straight line with negative slope.

customer
See client

data quality objective (DQO)
Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure the generation
of the type, quantity, and quality of environmental data that will be appropriate for the intended
application (EPA 1994). Typically, DQOs are identified during project scope and development of
sampling and analysis plans. In mis QA manual, however, we refer to oily the analytical DQOs
because laboratories generally do not have any authority over sample collection, shipment, or other
field-related activities that may affect the data quality of the environmental sample before the sample is
received in the laboratory. EPA has established six primary analytical DQOs for environmental studies:
precision, accuracy, representativeness, completeness, comparability, and detectability.

The components of analytical variability (uncertainty) can be estimated when QA and QC samples of
the right types and quantities are incorporated into measurement procedures at the analytical laboratory.
STL Sacramento incorporates numerous QA and QC samples to obtain data for comparison with the
analytical DQOs and to ensure that the measurement system is functioning properly. The QA and QC
samples and their applications, described in Section 8.4 and are selected on the basis of method- or
client-specific requirements. Field blanks, field duplicates, and performance evaluation (PE) samples
are received from the client as unknown samples. Analytical laboratory QC samples for inorganic,
organic, and radionuclide analyses may include calibration or instrument blanks, method blanks,
background, duplicates, replicates, laboratory control samples (LCSs), calibration standards, matrix
spikes (MSs), matrix spike duplicates (MSDs), surrogate spikes, and yield tracers.

data validation
Sec validation - data.
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data verification
See verification - data.

deficiency
See nonconformance or finding.

degrees of freedom
The number of independent deviations used in calculating an estimate of the standard deviation.

double blind performance evaluation sample
A sample that contains select parameters at defined levels. The levels are unknown to the laboratory.
The laboratory is also unaware that the sample is a performance evaluation sample.

duplicate sample analyses
Different aliquots of the same sample are analyzed to evaluate the precision of an analysis.

error
The difference between an observed or measured value and its true value.

field blank
A blank that is prepared and handled in the field and analyzed in the same manner as its corresponding
client samples.

field matrix spike
A sample created by spiking target analytes into a sample in the field at the point of sample acquisition.

finding
Noncompliant practices or policies which have significant adverse impact on data quality, technical
defensibility, or regulatory acceptance of data. Findings require immediate attention by the laboratory
management and must be resolved to comply with STL Sacramento's quality documents and
laboratory-established procedures often called deficiencies by auditors.

geometric mean
The rih root of the product of all values in a set of n values or the antilogarithm of the arithmetic mean of
the logarithms of all the values of a set of n values. The geometric mean is generally used when the
logarithms of a set of values are nearly normally (Gaussian) distributed, such as is the case of much
population data.
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initial calibration
Analysis of a series of analytical standards at different specified concentrations; used to define the
linearity and dynamic range of the response of an instrument to the target compounds prior to the
analysis of samples.

inspection
Examination or measurement of an item or activity to verify conformancc to specific requirements.

instrument detection limit (IDL)
IDL is a calculated estimate of instrument detectability defined by the USEPA Contract Laboratory
Program (CLP).

internal standard (IS)
A compound added to every standard, QC sample, client sample, or sample extract at a known
concentration prior to analysis for the purpose of quantitation. For example, internal standards are used
as the basis for quantitation of the target compounds by GC/MS.

linear regression
A statistical method for finding a straight line that best fits a set of two or more data points, thus
providing a relationship between two or more variables.

matrix
The component or substrate which contains the analyte(s) of interest Examples of matrices are water,
soil or sediment, and air. Matrix is not synonymous with phase (liquid or solid).

matrix effect
An interference in the measurement of analyte(s) in a sample that is caused by materials in the sample.
Matrix effects may cause elevated reporting limits or may prevent the acquisition of acceptable results.

matrix spike (MS)
An aliquot of a matrix fortified (spiked) wife known quantities of specific compounds and subjected to
an entire analytical procedure in order to indicate the appropriateness of the method for a particular
matrix. The percent recovery for the respective compound(s) is then calculated.

matrix spike duplicate (MSD)
A second aliquot of the same matrix as the matrix spike (above) that is spiked in order to determine the
precision of the method.

may
Denotes permission but not a requirement
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mean
See arithmetic mean.

measurement
The process or operation of ascertaining the extent, degree, quantity, dimensions, or capability with
respect to a standard.

median
The middle value of a set of data when the data set is ranked in increasing or decreasing order.

method
An assemblage of techniques.

method blank (MB)
An analytical control consisting of all reagents, which may include internal standards and surrogate
standards, that is carried through the entire analytical procedure. The method blank is used to define the
level of laboratory background contamination. Examples of method blanks are a volume of deionized
or distilled laboratory water for water samples, a purified solid matrix for soil/sediment samples, or a

method detection limit (MDL)
The minirnum concentration of an analyte that, in a given matrix and with a specific method, can be
identified, measured, and reported with 99% confidence that the analyte concentration is greater than
zero. The MDL is operationally defined as:

where:
MDL = st („.,.„,„ 0.99)

V'. «

the standard deviation of a number of measurements of a blind or sample matrix
containing the analyte at a concentration near the lowest standard recommended in the
method and

= *he student's value for a one-sided t-statistic appropriate for the number of samples used
to determine (s), at the 99% confidence level and n- 1 degrees of freedom.

modified method
A standard or reference method which has been changed to meet project or matrix requirements.

must
Denotes a requirement is mandatory and has to be met.
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notable practices
Laboratory practices that increase effectiveness and qualify and represent improvements with respect to
conventional laboratory operations.

nonconformance
An unplanned deviation from an established protocol or plan. The deviation may be the result of STL
Sacramento's actions, then termed a deficiency. If the deviation is the result of events beyond the
control of STL Sacramento, it is termed an anomaly.

operational calibration
Routinely performed as part of instrument usage, such as the development of a standard calibration
curve. Operational calibration is generally performed for instrument systems.

outlier
A result excluded from the statistical calculations due to being deemed "suspicious" when applying the
"Grubbs Test" (or equivalent).

parameter
A constant or coefficient that describes some characteristic of a population (e.g., standard deviation,
mean, regression coefficients). Also, a chemical being measured, i.e., an analyte.

percent difference
When two independent measurements of the same characteristics are available, it is possible to use the
percent difference instead of the coefficient of variation to measure precision.

X, - Xi%D xlOO%

where: %D ~ percent difference
X, =firstvatue
Xi = second value

percent recovery
A measure of accuracy determined from the comparison of a reported spike value to its true spike
concentration.

.,„ observed cone. - sample cone.
YoK = -

true spike cone.
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performance audit
See performance evaluation.

performance evaluation (PE)
A type of audit in which a known or characterized value is compared to the result obtained through the
routine analysis of the sample in the laboratory to evaluate the proficiency of an analyst or laboratory.

periodic calibration
A calibration that is performed at prescribed intervals for equipment such as balances, thermometers,
and balance weights. In general, they are performed on equipment that are distinct singular purpose
units, and are relatively stable in performance.

population
A generic term denoting any finite or infinite collection of individual things, objects, or events.

practical quantitation limit (PQL)
The lowest concentration a method can reliably achieve within limits of precision and accuracy and is
derived from empirical, matrix-free method performance studies.

precision
Precision is an estimate of variability, that is, it is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions. The
precision of a measurement system is affected by random errors. Precision is expressed either as
relative standard deviation (RSD) for replicate measurements greater than two or as relative percent
difference (RPD) for duplicate measurements. Table 8.6-1 illustrates the formulae used to calculate
units of precision (i.e., RSD and RPD).

preventive maintenance
An organized program within STL Sacramento laboratory of actions (such as equipment cleaning,
lubricating, reconditioning, adjustment and/or testing) taken to maintain proper instrument and equipment
performance and to prevent instruments and equipment from failing during use.

primary standard
A material having a known, stable property that can be accurately measured or derived from established
physical or chemical constants. It is readily reproducible and can be accepted (within stated limits) and
used to establish the same value of another substance or item.

procedure
Detailed instructions to permit replication of a method (See standard operating procedure.)
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proficiency testing
A series of planned tests which will determine the ability of field technicians or laboratory analysts to
perform routine analyses. The results from this testing may be used for comparison against established
criteria or for relative comparisons among the data from a group of technicians or analysts.

project-specific reporting limit (PSRL)
See reporting limit

protocol
Methodology specified in regulatory, authoritative, or contractual situations.

QC batch
The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix) and arc
processed using the same procedures, reagents, and standards within the same time period.

QC check sample
A reference matrix containing known concentrations of parameters of interest If prepared in the
laboratory, it is made using stock standard solutions independent of those used for calibration. If the
results of these parameters do not meet acceptance criteria, corrective actions are taken.

qualification (personnel)
The characteristics of abilities gained through education, training, or experience, as measured against
established requirements, such as standards or tests, that qualify an individual to perform a required
function.

quality
The sum of features and properties/characteristics of a process, item, or service that bears on its ability
to meet the stated needs of the user. STL Sacramento has defined quality as meeting the needs of our
clients, both internal and external.

quality assurance (QA)
An integrated system of management activities involving planning, implementation, assessment, reporting,
and qualify improvement to ensure that a process, item, or service is of the type and qualify needed and
expected by the customer.

Quality Assurance Directive
QA directives are memos issued by the QA Director (or the QA Managers for their facility) to clarify
policies, Procedures, and the QAMP; or to give direction for an immediate action to ensure or maintain
quality.
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Quality Management Plan (QMP)
The Qualify Management Plan for Environmental Analyses (QMP) is a formal document that describes
quality systems in terms of organizational structure, functional responsibilities of management, and staff,
and lines of authority. The QMP documents the QMS and describes both the organizational and
project-specific principles, goals, controls, and tools of the QMS. The QMP provides the criteria and
specifications for the generation of environmental analytical data.

Quality Assurance Project or Program Plan (QAPP)
A formal document describing in comprehensive detail the necessary QA, QC, and other technical
activities that must be implemented to ensure the results of the work performed will satisfy the stated
performance criteria.

quality control (QC)
The overall system of technical activities that measures the attributes and performance of a process,
item, or service against defined standards to verify that it meets the stated requirements established by
the client or by STL Sacramento.

qualify improvement
The process of improving the quality of operations. This process encourages worker recommendations
for improvement of work processes and requires timely management evaluation and feedback or
implementation.

qualify management
That aspect of the overall management system of the organization that determines and implements the
qualify policy. Quality management includes strategic planning, allocation of resources, and other
systematic activities (e.g., planning, implementation, and assessment) pertaining to the quality
management system.

qualify management system (QMS)
A structured and documented management system describing the policies, objectives, principles,
organizational authority, responsibilities, and implementation plan of an organization for ensuring quality
in its work processes, products, and services. The quality system provides the framework for planning,
implementing, and assessing work performed by the organization and for carrying out required QA and
QC.

random error
Variations of repeated measurements that are random in nature and individually not predictable.
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range
The difference between the largest and smallest numbers in a set of numbers.

raw data
All documentation associated with the original recording of analytical results pertinent to a specific
sample or set of samples. This may include laboratory worksheets, calculation forms, instrument-
generated output, analyst notes, etc., from sample receipt through final reporting.

reagent water
Water in which an interferant is not observed at or above the minimum quantitation limit of the
parameters of interest The reagent water's purity and acceptability is verified by analysis with each set
of samples.

recovery
See percent recovery.

reference method
A method of known and demonstrated accuracy.

regression coefficients
The quantities describing the slope and intercept of a regression line.

relative error
An error expressed as a percentage of the true value or accepted reference value.

relative percent different (RPD)
Statistic for evaluating the precision of a replicate set For replicate results:

RPD= xlOO

where: Xi = first observed concentration
Xi = second observed concentration
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relative response factor (RRF)
A measure of the relative mass spectral response of a compound compared to its internal standard.
RRFs are determined by analysis of standards and are used in the calculation of concentrations of
analytes in samples. Because a RRF is the comparison of two responses, it is a unitless number. RRFs
are determined by the following equation:

Ais C,

where: A = area of the characteristic ion measured
C = concentration
75 = internal standard
x = analyte of interest

relative standard deviation (RSD)
See coefficient of variation.

reporting limit (RL)
One of two types of reporting limit conventions within STL Sacramento. The Reporting Limit (RL) is a
uniform, STL -wide reporting limit based on an evaluation of the PQLs at STL laboratories and the
expected method performance in routine water and soil matrices. Project Specific Reporting Limits
(PSRLs) are reporting limits that are defined by project requirements.

representative sample
A sample taken to represent a lot or population as accurately and precisely as possible.

representativeness
Representativeness is the degree to which data accurately and precisely represent a characteristic of a
population, a variation in a physical or chemical property at a sampling point, or an environmental
condition. Data representativeness is primarily a function of sampling strategy; therefore, the sampling
scheme must be designed to maximize representativeness. Representativeness also relates to ensuring
that, through sample homogeneity, the sample analysis result (concentration) is representative of the
constituent concentration in the sample matrix. At each STL laboratory, every effort must be made to
analyze an aliquot that is representative of the original sample, and to ensure the homogeneity of the
sample before subsampling.
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rcproducibility
The precision, usually expressed as a standard deviation, measuring the variability among results of
measurements of the same sample at different laboratories.

response factor (RF)
A factor derived from the calibration of a compound that is used in the quantitation calculation of sample
analytes. A response factor may be derived from an external standard calibration (then called a
Calibration Factor) or from an internal standard calibration (then called a Relative Response Factor).

secondary standard
A material having a property that is calibrated against a primary standard.

self assessment
Assessments of work conducted by individuals, groups, or organizations directly responsible for
overseeing or performing the work.

shaU
Denotes a requirement that is mandatory and has to be met

should
Denotes a guideline or recommendation.

standard addition
The procedure of adding known increments of the analyte of interest to a sample to cause increases in
detection response to subsequently establish, by extrapolation of the plotted responses, the level of the
analyte of interest present in the original sample.

standard deviation
A measure of the dispersion about the mean of the elements in a population. The square root of the
variance of a set of values:

2fo-5
n-\

where: s = standard deviation
Z = sum of
X = observed values
n = number of observations
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standardization
The establishment of the value of a potential standard with respect to an established or known standard.

standard method
A method of known and demonstrated precision issued by an organization generally recognized as
competent to do so.

standard operating procedure (SOP)
A written document that details an operation, analysis, or action, with prescribed techniques and steps,
that is officially approved as the method for performing certain routine or repetitive tasks.

standard reference material (SRM)
A material produced in quantify, of which certain properties have been certified by the National Institute
of Standards and Technology (NIST), formerly NBS, or other agencies to the extent possible to satisfy
its intended use.

standard verification
Standard is checked by STL Sacramento or the vendor versus a known specification. See Section
8.5.4.3.

statistic
A constant or coefficient that describes some characteristic of a sample. Statistics are used to estimate
parameters of populations.

stock solution
A concentrated solution of analyte(s) or reagents) prepared and verified by prescribed procedure^),
and used for preparing working standards or standard solutions.

subsample
A portion taken from a sample. A laboratory sample may be a subsample of a gross sample; similarly,
a test portion may be a subsample of a laboratory sample.

supplier
See vendor.

surrogate (surrogate standard)
Compounds, when required by a method, that are added to every blank, sample, LCS, matrix spike,
matrix spike duplicate, and standard. They are used to evaluate analytical efficiency by measuring
recovery. Surrogates include brominated, fluorinated, or isotopically-labeled compounds that are not
expected to be detected hi environmental media.
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Glossary (continued)

systematic error
The condition of a consistent deviation of the results of a measurement process from the reference or
known level.

systems audit or evaluation
A systematic on-site qualitative review of facilities, procedures, equipment, training, record keeping,
data verification, and reporting aspects of a quality assurance system to arrive at a measure of the
capability of the system. Within STL Sacramento, system audits or evaluations are performed on a
periodic basis under the direction of the STL Corporate Director of Quality Assurance.

technique
Physical or chemical principle for characterizing materials of chemical systems.

traceabilityofdata
The entire documented chain of acquired data from the original acquisition effort through to the final
tabulation, synthesis, reduction, and storage activities. The documentation will allow complete
reconstruction of the data.

traceability of samples
During all environmental monitoring field efforts, acquired samples will be assigned specific and unique
identification numbers. These sample numbers shall be accompanied by documentation (chain-of-
custody form) which clearly identifies all parameters associated with sample acquisition. All additional
sample-numbering systems applied to the sample must be clearly cross-referenced to the field sample
number to provide for traceability of samples from acquisition to reporting of sample results.

traceability of standards
The ability of an analytical standard material used for calibration purposes to be traced to its source.
The standards used by STL Sacramento must be traceable via written documentation to sources which
produce or sell verified or certified standards, i.e., National Institute for Standards and Technology, or
vendors preparing standards from those sources which they have certified.

validation - computer software
The process of establishing documented evidence which provides a high degree of assurance that a
specific process will consistently produce a product meeting predetermined specifications and quality
attributes. This process demonstrates and documents that the software performs correctly and meets all
specified requirements.
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Glossary (continued)

validation - data
The process of a second party performing a systematic review of the raw and final data produced by a
laboratory using predetermined criteria to ascertain the validity of the data with respect to the criteria
(e.g., HAZWRAP data validation).

vendor
Any individual or organization furnishing items or services or performing work according to a
procurement document This is an all-inclusive term used in place of any of the following: supplier,
seller, contractor, subcontractor, or consultant.

verification - computer software
The process of checking the accuracy of manually entered or automatically (electronically) calculated
information.

verification - data
The process of reviewing data to ensure that data reduction has been correctly performed and that
analytical results to be reported correspond to the data acquired and processed.
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ATTACHMENT B-3

ARIZONA ENVIONMENTAL LABORATORY LICENSURE FOR STL-
SACRAMENTO (STL) (AUGUST 10,2004)

Ari/ona
Department of
Health Services

August 10,2004

Division of Public Health Services
. Office of the Assistant Director

Public Health Preparedness Services

250 N. 17" Avenue JANET NAPOLITANO, GOVERNOR

Phoenix, Arizona 85007 CATHERINE R. EDEN, DIRECTOR
(602) 364-0720
(602) 364-0759 FAX

Mr. Eric Redman
STL Sacramento
880 Riverside Parkway
West Sacramento, CA 95605

Dear Mr. Redman:

This is to confirm that your laboratory has fulfilled all requirements for Arizona Environmental
Laboratory Licensure under the Arizona Revised Statute §§ 36.495 etsec. and rules.

Your Arizona Environmental Laboratory License number is AZ0616, which is the number you
will need to use when reporting compliance results to ADEQ or the USEPA.

If there are any questions, please do not hesitate to call me at the letterhead telephone number.

Sincerely,

Barbara A. Escobar
Program Manager
Office of Laboratory Licensure,
Certification &, Training
Bureau of State Laboratory Services

BAE;mv

Leadership far a Healthy Arizona



Arizona Department of Health Services
Officeof.' oratory Licerisure, Certification & Trair

250 ,,orth 17th Avenue, Phoenix, AZ 85007

Wednesday, June 16 2004

AZ License: AZ0616

Lab Director: Mr. Eric Redman

Lab Name: STL Sacramento
Phone: (916) 373-5600

Fax: (916) 372-1059
Program AIR

parameter

Lead
Mercury
Paniculate Matter
Paniculate Matter
Stationary Source

Total Licensed Parameters in 9iis Program: 5

EPA Method

APPENDIX G
METHOD 101A
APPENDIX J
APPENDIX K
METHOD 5

Billing Code

AMB3
HAP3
AMB6
AMB6
PE6

Cert Date

02/16/00
02/16/00
02/16/00
02/16/00
02/16/00

Program HW

parameter

Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Boron
Cadmium .
Cadmium
Calcium .
Chromium Total
Chromium Total
Cobalt
Cobalt
Copper
Copper
Dissolved In Water
Funnel Liquid-Liquid Extraction
Iron
Lead
Lead
Magnesium
Manganese
Manganese
Mercury
Mercury

EPA Method
EPA6010B
EPA 6020
EPA 60108
EPA 6020
EPA 601 OB
EPA 6020
EPA 601 OB
EPA 6020
EPA6010B
EPA 6020
EPA 6010B
EPA 601 OB

EPA 6020
EPA 601 OB
EPA 601 OB
EPA 6020
EPA6010B
EPA 6020
EPA 601 OB
EPA 6020
EPA300SA
EPA3510C
EPA6010B
EPA6010B
EPA 6020
EPA6010B
EPA 6010B
EPA 6020
EPA7470A
EPA 7471A

Billing Code

MTU
MTL7
MTL3
MTL7
MTL3
MTL7
MTU
MTU
MTL3
MTL7
MTU
MTU
MTL7
MTL3
MTU
MTL7
MTU
MTL7
MTL3
MTL7
•
•
MTL3
MTL3
MTL7
MTL3
MTU
MTL7
MTL5
MTL5

Cert Date
12/02/03
02/16/00
12/02/03
02/16/00
12/02/03
02/16/00
12/02/03
02/16/00
03/04/04
02/16/00
12/02/03
12/02/03
02/16/00
12/02/03
12/02/03
02/16/00
03/04/04
02/16/00
12/02/03
02/16/00
02/16/00
12/02/03
12/02/03

12/02/03
02/16/00
12/02/03
12/02/03
02/16/00
12/02/03
02/16/00



c
Arizona Department of Health Services

Office of' oratory Licensure, Certification & Trair
250 .<orth 17th Avenue, Phoenix, A2 85007

Wednesday, June 16 2004

AZ License: AZ0616 Lab Name: STL Sacramento

.

Program HW

(Parameter

Microwave Assisted Digestions
Molybdenum
Nickel
Nickel
Nitroaromatics And Nitramines
Polychlorinated Dibenzo-P-Dioxins
Polychlorinated Dibenzc-P-Dioxins
Poiynuclear Aromatic Hydrocarbons
Potassium
Preparation And Extraction
Purge And Trap
Purge And Trap
Sediments, Sludges And Soils •
Selenium
Semivolatile Organics
Silver
Silver
Sodium
Sonlcatton Extraction
Strontium
Thallium
Thallium
Tin
Total Metals
Total Metals
Total Recoverable In Water
Vanadium
Volatile Organics
Zinc
Zinc

Total Licensed Parameters in this Program: so

Program SOW

(Parameter

Dioxins And Furans
Perehlorate

Total Licensed Parameters in this Program: 2

EPA Method

EPA 3051

EPA 601 OB
EPA6010B
EPA 6020
EPA8330
EPA 8280A
EPA 8290
EPA 8310

EPA6010B
EPA 3500B
EPA 5030B
EPA 5035
EPA3050B
EPA 601 OB
EPA8270C
EPA6010B
EPA 6020
EPA 601 OB
EPA3550B
EPA 601 OB
EPA6010B
EPA 6020
EPA6010B
EPA 301 OA
EPA3020A
EPA3005A
EPA6010B
EPA8260B
EPA6010B
EPA 6020

EPA Method

EPA 1613

EPA 314.0

Billing Code

MTU
MTL3
MTL7
SOC7
SOC17
SOC17
SOC13
MTL3
*
*
*
*
MTU
SOC16
MTU
MTL7
MTL3
•

MTL3
MTU
MTL7
MTL3
*
"
•

.MTU

VOCS
MTU
MTL7

Billing Code
SOC17
MISC24

Cert Date

07/30/02
12/02/03
12/02/03
02/16/00
12/02/03
02/16/00
02/16/00
12/19/03
12/02/03
12/02/03
12/19/03
12/19/03
02/16/00
12/02/03
12/02/03
12/02/03
02/16/00
12/02/03
12/02/03
12/02/03
12/02/03
02/16/00
12/02/03
02/16/00
02/16/00
02/16/00
12/02/03
12/19/03
12/02/03
02/16/00

Cert Date

02/16/00
12/19/03

Program WW

parameter

Ammonia

EPA Method

EPA 350.1

Billing Code

NIIB1

Cert Date

12/02/03
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RI/FS WORK PLAN
BAKER METAL PRODUCTS SITE

1601 EAST MADISON STREET
PHOENIX, ARIZONA 85034

APPENDIX C
HEALTH AND SAFETY PLAN (HASP)

Project T\fanat

Name/Date: Stephen A. Smith /

Project Health and Safety Officer Signature:

Name/Date: Stephen E. Speyer

USEPA Remedial Project Manager Approval:

Name/Date:

USEPA QA Officer Approval:

Name/Date:
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

1.0 GENERAL INFORMATION

Description of Proposed Action: This Health and Safety Plan (HASP) addresses on-site work activities
related to the investigation of subsurface contaminants at Baker Metal Products (the "Site"), the former
PAMCO/WAMCO machine shop.1 This investigation includes provisions for the sampling of soil-gas
and subsurface soils at selected locations across the Site.

This HASP is developed in conformance with USEPA RI/FS Guidance document (Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA; EPA/540/G-89/004).

Date of Proposed Actions: November 2004

Location: Baker Metal Products, 1601 E. Madison Street, Phoenix, Arizona

Description of Terrain: Urban; level; asphalt and/or concrete surface.

Prevailing Wind Direction: Typically east to west and west to east; will be assessed at the time of
field work, as necessary, onsite.

'AS explained in the Research Report, PAMCO/WAMCO is used as a reference to all the businesses that formerly
operated a machine shop at the Site, including (1) Phoenix Automatic Machine Products Company, (2) Western Automatic
Machining Company (a wholly-owned subsidiary of Phoenix Manufacturing, Inc.), (3) Western Automatic Machining, and (4)
WAMPCO.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

2.0 DESCRIPTION OF PROPOSED ACTIONS

PAMCO/WAMCO has been identified as a potentially responsible party (PRP) for groundwater
contamination in the Motorola 52nd Street Superfund Area. Chemicals of Potential Concern (COCs)
include halogenated solvents [tetrachloroethylene (PCE) and trichloroethylene (TCE)], and the by-
products of in situ dechlorination (cf. degradation) of these solvents [mainly cis-l,2-dichloroethylene
(1,1 -DCE), and vinyl chloride (VC)]. The Baker Metal Products Site, formerly owned and operated by
PAMCO/WAMCO, is located at 1601 East Madison Street, in Phoenix, Arizona.

Field work will be completed in two phases. Specific details are outlined in the Work Plan to which this
HASP is appended.

Phase I. Soil-Gas Investigation. A grid, consisting of 24 nodes, has been proposed for purposes of
collecting soil-gas samples for purposes of assessing the distribution and concentration of volatile organic
compounds (e.g., chlorinated solvents and daughter products). Each vapor sample will be collected using
a GeoProbe drill apparatus, and each will be analyzed at an on-site mobile laboratory. All vapor samples
will be collected, containerized, and analyzed in accordance with appropriate EPA analytical
methodologies.

Phase II. Subsurface Soil Sampling. A borehole location will be selected on the basis of the Phase I
investigation results, and a drill rig will be utilized to advance a soil boring. Drive samples will be
collected with a split-spoon sampler equipped with brass sleeves. Discrete soil samples will be collected
at 5- and 10-foot intervals from the ground surface to total depth. The maximum total depth of the
proposed boring is 60 to 90 feet.

The potential occurrence of VOCs in subsurface soils is considered to be a potential health risk, which
warrants specific precautions. These precautions are enumerated herein. Likewise, health risks related to
the mechanics of this investigation (e.g., utilization of drill rig), and climate/environment conditions (e.g.,
summer heat, and urban setting) are addressed in this HASP.

Smith Consultants, and/or its subcontractors will be responsible for sampling, and maintaining
appropriate oversight of all on-site investigation activities. Any regulated wastes that are generated
during the course of this investigation will be containerized, transported, and disposed in accordance with
appropriate regulations and guidelines.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

3.0 WASTE / MATERIAL / HAZARD ASSESSMENT
(Applicable descriptions are Underscored, and Bolded)

Waste /Material Tvpe(s1: Solid / Liquid / Sludge / Gas / Vapor / Dust

Chemical Hazards: Ignitable / Volatile / Possible Carcinogen / Flammable / Corrosive / Acute
Poison Chronic Poison / Reactive / Explosive / Radioactive / Infectious /
Asphyxiant

Physical Hazards:

Containers:

Slip-Trip-Fall / Below Grade / Noise / Cut/ Puncture / Burn / Splash
/ Heights

Lifting / Confined Space / Unstable or Falling Structures / Pressurized/
Electrical or Stored Energy

Other Hazards: Heat Stress / Biological Hazards/ Heavy Equipment Operation Hazards /
Radiation
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

4.0 SITE CHARACTERISTICS

Access Controls: The property is fenced and secured; unauthorized access is restricted by
chain-link fence topped with razor wire. Site access is through a rolling gate
located approximately midway (north to south) along the east margin of the
Site (i.e., 16th Place).

Site Security: The Site will be secured and managed during the entire period of on-site
work activities related to this investigation, including pre-sampling
preparations and post-sampling Site restoration. A Control Zone, which
surrounds the drill/boring rigs and equipment, will be identified and marked
using cones and/or hazard tape. This zone will be moved and, as appropriate,
re-configured during the course of completing work activities.

Smith Consultants does not recognize, nor does it anticipate that "hot zones"
or contaminant reduction zones will be encountered during the course of
RI/FS activities. Therefore, site controls will be established pursuant to
physical hazards only. In the event that a chemical hot zone is established, a
contaminant reduction zone will also be established, and only HAZWOPER
trained, and appropriately equipped personnel will be allowed to enter.

On-Site Safety Facilities: Bathrooms with sink areas, soap, and hand towels are located in the building;
access from the main yard, on the south side of the building via a truck bay
entrance. An eye wash station will be located in the bed of a pickup truck
parked near the drill rig. In addition, a water faucet is located at the
southeast corner of the property, near the east access gate. A complete First
Aid Kit is located within the facility, at the center of the open space work
area. See attached Site Map for locations of these facilities.

Communications: Cell phones will be used, as necessary, for summoning emergency assistance.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

5.0 WORK TASKS / HAZARDS

PHASE I: SOIL-GAS SURVEY & INVESTIGATION

TASK POTENTIAL
CHEMICAL
HAZARDS

POTENTIAL
PHYSICAL
HAZARDS

SAFE WORK PRACTICES

Preparation.
Utility
Clearance.
Grid & Sample
Node Locations.
Coring through
Concrete.

N/A Heat Stress
Heavy Equipment
Electrical Hazards
Noise

As-built Diagrams and/or Design Plans will be
reviewed. Blue Stake will be contacted, and Locator
Service will be retained to clear utilities in the complete
area of the investigation. A knowledgeable person will
assist in spotting clearance requirements.

Level D personal protective equipment (PPE) and
hearing protection. Liquids will be available for
hydration.

Drilling &
Sampling
Direct-Push
Drilling.
Soil-Vapor
Sample
Collection.
Mob/De-Mob
between Vapor
Samples.

Chlorinated
Solvent Vapor.
PCE
TCE
cis-l,2-DCE
VC

Other VOCs

Electrical Hazards
Heavy Equipment
Heat Stress
Noise

A safety and hazard awareness meeting will be
conducted prior to commencing on-site work. The
HASP will be reviewed and signed by all participating
and involved personnel.

Heavy equipment, including the Direct-Push Drill Rig,
which might extend more than 15 feet in height, will be
located at least 5 feet away from any energized overhead
power lines. A defined Work Area, including the Drill
Rig, will be taped to prevent unauthorized access.

Soil and vapor sampling will be completed by a two-
person team, each member of which is HAZWOPER-
trained. Level D personal protective equipment (PPE)
and hearing protection is required for all on-site
personnel in the work zone.

Air in the Work Area will be monitored using a PID at
least once every 30 minutes during work activities. In
the event that periodic monitoring of the Work Area
indicates that VOCs exceed or might exceed a action
level (i.e., 5 ppm), all work activities will be terminated
pending assessment of appropriate precautions and
preparations necessary for safe continuation of work.

Samples will be hand-delivered to an on-site Mobile
Lab.

Liquids will be available for hydration. A complete
First Aid kit will be available. Bathroom facilities,
including potable water will be available at the facility
rest rooms.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

PHASE II: SUBSURFACE SOIL BORING & INVESTIGATION

TASK CHEMICAL
HAZARDS

PHYSICAL
HAZARDS

SAFE WORK PRACTICES

Site Preparation.

Utility Clearance.
Borehole Location.

N/A Heavy Equipment
Heat Stress
Electrical Hazards

Areas will be pre-selected and located
based on Phase I investigation results.
The vicinity of the borehole is to be
cleared by Blue Stake and independent
Locator Service prior to beginning drilling
operations.
Liquids will be available for hydration.

Soil Boring &
Sample Collection

Auger drilling.
Soil Sampling at 5-
foot Intervals.
Mob/Demob.

Chlorinated Solvent
Vapor and/or
impacted Soils.
PCE
TCE
1,1-DCE
vc

Heavy Equipment
Heat Stress
Electrical Hazards
Noise

Daily safety meeting will be conducted.

Heavy equipment, including Drill Rig that
might extend more than 15 feet in height,
will be located at least 5 feet from any
overhead power lines.

Air in Work Area will be monitored using a
PID at least once every 30 minutes during
work activities. In the event that periodic
monitoring of the Work Area indicates that
VOCs exceed or might exceed and action
level (i.e., 5 ppm), all work activities will
be terminated pending assessment of
appropriate precautions and preparations
necessary for safe continuation of work.

All personnel in the work zone will be
required to wear appropriate hearing
protection.

Liquids will be available for hydration.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

6.0 EXPOSURE ASSESSMENT

COMPOUND

Tetrachloroethylene1

(PCE)

Trichloroethylene1

(TCE)

1 ,2-Dichloroethylene
(DCE)

Vinyl Chloride
(VC)

STEL
TWA

25 ppm
100 ppm

50 ppm
100 ppm

NS
200 ppm

NS
1 ppm

ROUTES OF
EXPOSURE2

Inhalation,
Ingestion

Inhalation,
Ingestion

Inhalation,
Ingestion

Inhalation

ACUTE
SYMPTOMS

Nausea, vomiting;
abdominal pain;
tremor fingers;
jaundice

Irritated eyes and
skin; lass; dizziness;
nausea and vomiting

Irritated eyes;
respiratory system
effects; depressed
CNS

Lass; acute
abdominal pain; GI
bleeding; pallor or
cyan of extremities

ODOR
THRESHOLD

30.0 ppm

20.0 ppm

1 .0 ppm

3000 ppm

PHYSICAL
PROPERTIES

Pungent,
chloroform-like
odor

Chloroform-like
odor

Slightly acrid,
chloroform-like
odor;

Colorless gas;
pleasant odor at
high
concentrations.

1 Analytical Results, which have been compiled since 1986, indicate that PCE and TCE only have been detected in subsurface soils beneath the Site.
Other VOCs may be present, but detectable concentrations of chlorinated solvents or degradation products, other than PCE and TCE, arc unlikely.

2 The potential mode of contamination, and the nature of the RI/FS scope of work precludes certain exposure pathways from active concern. Inhalation
of vapors from subsurface soils, and the possible ingcstion of exposed soils with substantial concentrations of the COCs are recognized and addressed,
as appropriate.

CNS - Central Nervous System
GI - Gastrointestinal
NA - Not Available
NS - Not Specified
PPM - Parts per Million; relates to a chemical-specific vapor concentration (see NIOSH Pocket Guide to Chemical Hazards).
STEL - Short-term Exposure Limit
TWA - 8-hour, Time-weighted Average
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

7.0 PERSONNEL PROTECTIVE GEAR

• Level D Personal Protective Equipment (PPE) is anticipated.

• Work coveralls or Tyvek™ suit may be used during work activities.

• Latex gloves should be used when sampling soil-gas, and transferring containerized vapor
samples to the Mobile Laboratory (Phase I).

• In the event that screening with the PID indicates that soils may be heavily contaminated,
PVC or nitrile gloves should be worn while sampling and containerizing soil samples (Phase
n).

• Steel-toed shoes should be worn when working in the vicinity of heavy equipment; e.g., drill
rig-

• Hardhat should be worn if overhead falling hazards are present; e.g., working in the vicinity
of drill rig.

• Use of dust mask is optional.

• Soft, foam earplugs are to be distributed and used as warranted by work activities.

• Safety Glasses should be worn during soil sampling activities (Phase II).

LEVELS OF PROTECTION:

EPA LEVELS OF PROTECTION / MODIFICATIONS1

Task

'hase I/Site Preparation

'hase I/Soil-Gas Sampling

'hase I/Site Restoration

'hase II/Site Preparation

'base II/Auger Drilling & Soil
Sampling

'hase II/Site Restoration

Level A Level B Level C Level D

X

X

X

X

X

X

1 HASP may be modified based upon initial soil site screening efforts or change in onsite conditions.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

8.0 AIR MONITORING

CONTAMINANT

Volatile Organic
Compounds, including
Chlorinated Solvents
(PCE, TCE, DCE, &
VC)

MONITORING
METHOD

Photo-ionization
Detector (PID),
with 1 0.2 eV lamp

FREQUENCY OF
MONITORING

Proposed use is limited
to areas where soil-gas
and soil samples are to
be collected.

Work Zone to be
monitored at least every
30 minutes during
drilling and sampling
activities.

In the case of Phase II
activities, will be used
for soil screen.

RESULTS

5 ppm or
greater in
breathing
zone

REQUIRED
ACTION

Pull back, assess
need for PPE
upgrade, and/or
revised SOW

NOTE: SMOKING IN THE VICINITY OF WORK AREA WILL NOT BE ALLOWED

9.0 DECONTAMINATION

Personnel / Equipment Decontamination (Decon): A PPE Decon Station will be established if a hot zone is
established for chemical control.

10.0 SPILL CONTROL

Impacted soils are expected to be solids, all impacted soils will be profiled and containerized prior to off
site shipment.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

11.0 EMERGENCY RESPONSE INFORMATION

EMERGENCY CONTACTS Phone No.

Project Manager:
Steve Smith (480) 829-6861 (office)

(480) 829-6861 (mobile)
Project Health and Safety Officer:

Steve Speyer (Primary) (602) 432-3525 (mobile)

Fire: 911 or (602) 534-1646
Paramedics: 911
Ambulance: 911
Police: 911 or (602) 495-5005

Baker Metal Products Contacts:
Main Office (602) 256-7741
Gary Sky (602) 256-7741

CHEMTREC: (800) 424-9300

NEAREST HOSPITAL: Maricopa Medical Center (1.5 to 2.0 miles from site) at the northwest corner
of Van Buren Street and 24th Street, in Phoenix, Arizona (2601 E. Roosevelt
Street).

Maricopa Medical Center Emergency Department: (602) 344-5411

Directions to Nearest Hospital: See attached map.

Emergency Evacuation Routes to Exit Site: Exit the Site, east to 16th Place.

EMERGENCY ALARMS AND SIGNALS

Evacuation Notification: Voice command by Primary Safety Officer (Steve Speyer)

LOCATIONS OF EMERGENCY AND SAFETY EQUIPMENT

Bathroom facilities are located at the north end of the building; enter through the rear overhead door; see
attached Site Map.
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Appendix C. Site Health and Safety Plan (11/02/2004)
Baker Metal Products Site
1601 East Madison Street
Phoenix, Arizona 85034

12.0 HEALTH AND SAFETY PLAN REVIEW

Based upon my signature, I have reviewed the Health and Safety Plan for this project.

Name Date
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